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A CONTRIBUTION TO THE DIAGNOSIS AND PROG- 
NOSIS OF CONGENITAL CARDIAC DISEASE * 


CHARLES HUNTER DUNN, M.D. 


Instructor in Pediatrics, Harvard Medical School; Physician to the Infants’ 
Hospital 


BOSTON 


In 1901, in Vienna, I undertook as a special study the subject of 
congenital cardiac disease. It seemed to me that necropsies in which 
congenital cardiac lesions were found were so frequent, especially in 
the obstetric division of the general hospital, that there was a good 
opportunity to study these conditions by a comparison of the clinical 
and post-mortem findings. The number of cases which I had an 
opportunity to study in this way were in the end so few (thirty), that 
I have hitherto hesitated to publish the results of this investigation, 
and have waited until I should be able to add to my series of cases. 
This I have done, somewhat, from the records of the Infants’ Hospital, 
although only comparatively few cases have been added, as we are able 
to obtain permission for so few necropsies. Since I began to do the 
hospital necropsies in 1907, a few cases of congenital heart lesions 
have been found, and by searching through all the hospital necropsy 
records, I have added eighteen cases to the original series, making 
forty-eight cases in all, of which I have satisfactory records. 

One reason for presenting this subject is the fact that most text- 
books give a very confusing and unsatisfactory view of the diagnosis 
of the congenital cardiac lesions. The best books admit the difficulty 
of diagnosing the lesion from the clinical data presented, and describe 
the symptoms of the various lesions in a way which is of little help 
either in diagnosis, or as a basis for teaching students. Not only in 
the text-books, but also in the literature of congenital cardiac disease, 
is much confusion and contradiction to be found. I must confess, also, 
that some of the conclusions drawn from my own series of cases are 
not supported by the weight of evidence presented by the literature, 
which, of course, comprises a much greater number of cases. It is true 
that many of the statements as to the diagnosis of congenital cardiac 
disease, made even by men of high authority, do not seem to me to be 
justified by the evidence presented. Certainly many of the clinical 
descriptions are defective. The chief fault seems to me to be that fre- 


* Read before the Section on Diseases of Children at the Sixty-Fifth Annual 
Session of the American Medical Association, Atlantic City, N. J., June, 1914. 





186 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


quently in the literature the symptom-complex seen in cases in which 
several congenital lesions are found is used as a basis for drawing 
conclusions as to the symptoms and signs of single lesions. Indeed, it 
is evidently the frequency of a combination of lesions which has led to 
so much uncertainty in diagnosis. 

I have found that, in teaching students year after year, I have 
become more or less influenced in my teaching by the results of my 
own study of congenital cardiac disease. As my cases are still so few, 
I may be going hopelessly wrong. It is for this reason that I am pre- 
senting the cases at this time, for comparison with the views and 
experience of others, hoping to benefit by the criticism of the Section. 


THE LESIONS FOUND POST-MORTEM IN FORTY-EIGHT CASES 

The cases in my series in which a clinical diagnosis of congenital 
cardiac disease made before death was confirmed at autopsy are forty 
in number. There were eight additional cases, in which a congenital 
cardiac lesion was found at necropsy, but in which careful physical 
examination failed to give any evidence of a cardiac lesion, and four 
more cases in which the clinical diagnosis of congenital cardiac disease 
was made, but in which the heart and vessels at necropsy were found 
to be normal. 

Of the eight cases in which there was no murmur or other clinical 
evidence, in all the lesion found was an open foramen ovale. In seven 
cases this was the only lesion. In one case there was, in addition, a 
small opening in the ventricular septum. The four cases in which the 
diagnosis was not confirmed at necropsy showed a systolic murmur as 
the only clinical evidence, there being no cyanosis, thrill, or enlargement 
of the area of cardiac dulness. One of these occurred this year at the 
Infant’s Hospital, the clinical diagnosis being open ductus arteriosus. 

In considering the various lesions found, the eight cases in which 
there were no clinical evidences of cardiac disease, in all of which open 
foramen ovale was the principal lesion, will be excluded. In the forty 
cases the various lesions were as given in Table 1. 


TABLE 1.—Lestons 1n Forty CASES or CONGENITAL HEART DISEASES 


Pulmonary stenosis alone 16 cases 
Deficient ventricular septum alone 3 cases 
Open foramen ovale alone 2 cases 
Open ductus arteriosus alone 1 case 
Congenital abnormality of the pulmonary artery.... 1 case 
Deficient septum with open ductus.................. 9 cases 
Deficient septum with pulmonary stenosis........... 7 cases 
Pulmonary stenosis with open ductus 1 case 


In this table open foramen ovale is not included, except in the two 
cases in which it was the only lesion. It was found as an associated 
lesion in quite a number of the cases, but I have omitted it, as including 
it in the various combinations would add greatly to the complexity of 
the combinations, and I believe it to have very little clinical significance. 
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Table 1 brings out at once a great discrepancy between my series 
of cases and the majority of the statements in the text-books and 
literature. The most prevalent opinion is that pulmonary stenosis is 
very rare alone, but is usually combined with some other lesion ; yet in 
my series it was the sole lesion found in sixteen cases. It is interesting 
that all of these sixteen patients were babies who died very shortly 
after birth, some of them dying within a few hours, and none of them 
living more than three weeks. The cases all occurred in the obstetric 
division of the Vienna General Hospital. All of them were blue babies. 
There were three other cases of blue babies dying shortly after birth, 
and in all of them pulmonary stenosis was also found, but it was com- 
bined with other lesions. 

It is further notable that in the twenty-one patients who survived a 
considerable time (of the case-reports, thirteen were collected in 
Vienna, and eight from the Infants’ Hospital), there was no case of 
pulmonary stenosis as the only lesion. I believe that the discrepancy 
between my series and the statements of the literature may be 
explained on the ground that the latter are based mainly on cases of 
patients who lived a considerable time. Only in places like Vienna, 
where all babies dying in a large obstetric hospital are examined post 
mortem, can evidence as to these blue babies who die so shortly after 
birth be obtained. In other places, owing to the difficulty in obtaining 
necropsies, or to the lack of interest in the blue babies, comparatively 
few necropsies have been performed on this type of case, and con- 
clusions have been based on the post-mortem findings of a later period 
of life. Necropsy findings are no measure of the clinical frequency of 
occurrence of a lesion, but rather of its fatality. I believe that the 
true conclusion should be, not that pulmonary stenosis alone is a rare 
lesion, but rather that it is a very fatal lesion, practically incompatible 
with life. 

PULMONARY STENOSIS 


To form any idea of the symptomatology of these various lesions, 
we must consider first the cases in which the lesion occurred alone. 
I shall not weary you with the exact statistics of the occurrence of 
each symptom and sign in each group of cases, but shall simply state 
the chief diagnostic points in the symptom complex. I shall omit from 
discussion in this paper all the symptoms and signs of congenital 
cardiac disease which have not immediately to do with the differential 
diagnosis of the various lesions. Such clinical features as malnutrition 
and defective development, or the clubbing of the finger-tips, and the 
blood-changes, associated with persistent cyanosis, will not be dis- 
cussed. A murmur was present in all of the forty cases of the series, 
except one, and was always systolic in character, although in some 
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cases it continued through diastole. Therefore the cardiac murmur, 
in the various groups of lesions, will be taken for granted, and will not 
be mentioned unless it presented some special peculiarity. All of the 
cases in which pulmonary stenosis occurred as the only lesion showed 
a murmur systolic in character and cyanosis; ten cases showed a slight 
enlargement of the area of cardiac dulness to the right. The remain- 
ing six cases showed no evidence of such enlargement. In nine cases 
there was a distinct palpable systolic thrill. In two cases the thrill was 
reported as absent, and in five, its presence or absence was not recorded. 

From mechanical considerations we should expect enlargement of 
the cardiac dulness in every case of pulmonary stenosis, and it is almost 
universally considered to be a necessary diagnostic sign of pulmonary 
stenosis. It is possible that its absence in six of my cases may be 
explained by the fact that some of the patients died within a few hours 
of birth, before there was time for enlargement to occur. It is to be 
regretted that my records do not include the exact duration of life in 
these early cases, so that I could compare it with the presence or 
absence of cardiac enlargement. Enlargement of the area of cardiac 
dulness was found in every one of the later cases in which pulmonary 
stenosis was combined with some other lesion. I believe enlargement 
of the area of cardiac dulness should be considered an essential diag- 
nostic sign of pulmonary stenosis, although it may not be found in 
some cases in which death occurs shortly after birth. 

1 believe further, from these cases, that early death, or very brief 
survival after birth, should be considered an essential feature of pul- 
monary stenosis alone. 

In eight cases, pulmonary stenosis was found associated with some 
other lesion. The lesion in seven cases was a deficiency, or opening in 
the interventricular septum of the heart, and in one case it was a patent 
ductus arteriosus Botalli. In all of these cases cyanosis was present, 
the systolic thrill was present, and enlargement of the area of cardiac 
dulness was present. In the single case in which pulmonary stenosis 
was combined with open ductus arteriosus, the murmur continued 
throughout the cardiac cycle, the so-called “humming top” murmur, 
and was very clearly transmitted into the great arteries of the neck, 
conditions which were not found in any of the other cases. 

It would seem that the symptom-complex of pulmonary stenosis, 
so far as it bears on the differential diagnosis of the various lesions 
seen in congenital cardiac disease, consists essentially in three signs: 
cyanosis, cardiac enlargement and systolic thrill. As will be seen when 
we consider the signs found in the other lesion, cyanosis appears to be 
particularly associated with pulmonary stenosis. While all three of 
these signs are usually present, I believe a combination of cyanosis 
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with either of the others is sufficient for a diagnosis of pulmonary 
stenosis. 

To determine whether pulmonary stenosis exists alone, or in com- 
bination with other lesions, is more difficult. From the findings in 
these cases I am inclined to the view that if a baby with the signs of 
pulmonary stenosis dies soon after birth, and from no intercurrent 
cause, it is most likely to be pulmonary stenosis alone; but in the blue 
babies which survive these early weeks, the lesion is pulmonary stenosis 
combined with some other lesion. 

There is some theoretical support for this view. Several authorities 
have suggested that in pulmonary stenosis the existence of an open 
ventricular septum or ductus arteriosus is a helpful compensating con- 
dition, and not an additional source of disability. I am strongly 
inclined toward this view. Stenosis of the pulmonary orifice in a new- 
born baby introduces a very real mechanical obstruction to the circula- 
tion, one which conceivably may not be compatible with life, unless in 
some way compensated. Neither open ductus arteriosus nor open 
ventricular septum introduces any such mechanical obstruction to the 
circulation. On the contrary, they provide an additional means for the 
blood to pass from the right heart to the left, and thus may be a com- 
pensating factor in cases in which there is obstruction at the pulmonary 
orifice. Both lesions are developmental in origin, whereas pulmonary 
stenosis is regarded as due most frequently to fetal endocarditis. The 
pulmonary stenosis therefore may cause the developmental occurrence 
of compensating lesions. This view would explain the great fatality 
of uncomplicated pulmonary stenosis, and the combination of lesions 
in the babies which survived longer. 

To determine the nature of the complicating or cimmaandin lesion 
is, perhaps, farther than we can go, even in guessing. From the clinical 
findings of the eleven cases of open ductus arteriosus in this series, 
and from certain other cases diagnosed as open ductus, but not con- 
firmed by necropsy, I should be inclined to guess as follows: If the 
murmur is particularly well transmitted into the great vessels of the 
neck, and especially if in addition the murmur is of the “humming top” 
variety, extending throughout the cardiac cycle, I should guess open 
ductus arteriosus. If these features were not present, I should guess 
deficient ventricular septum. 


DEFECTIVE INTERVENTRICULAR SEPTUM 


This was the commonest lesion found, being present in nineteen 
cases. In three cases this lesion was found alone. In none of these 
was there either cyanosis or palpable thrill. In all of them there was 
notable enlargement of the area of cardiac dulness. Thrill has been 
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described in these cases, but in most of the cases in the literature in 
which I found thrill mentioned, the lesion was associated with pul- 
monary stenosis, although there were some exceptions. 

In nine cases it was associated with open ductus arteriosus. In 
these also there was no cyanosis, but a systolic thrill was present in 
two of them. Enlargement of the cardiac dulness was present in all 
of them. In six of these cases there was a notable transmission of the 
murmur into the vessels of the neck. In three this point was not 
recorded as either present or absent. In five cases there was a typical 
“humming top” murmur, extending throughout the cardiac cycle. In 
three cases the “humming top” murmur was recorded as absent, and 
in one case its character was not described. In none of the cases of 
deficient septum, except those associated with open ductus arteriosus, 
was noted either transmission of the murmur into the neck, or the 
“humming top” murmur. 

In seven cases deficient septum was associated with pulmonary 
stenosis. They presented the clinical picture of pulmonary stenosis 
already described. 

The essential diagnostic signs of defective interventricular septum 
appear to be murmur with enlargement, but without cyanosis. When 
there is neither transmission of the murmur into the vessels of the neck 
nor extension of the murmur throughout the cardiac cycles, the lesion 


may be diagnosed as existing alone. When these two signs are present, 


the lesion is almost certainly combined with open ductus arteriosus. 
When only transmission into the neck, without the “humming top” 
murmur, is present, the diagnosis of this combination is still probable. 
The combination of this lesion with pulmonary stenosis is diagnosed 
as described under that lesion. 


OPEN DUCTUS ARTERIOSUS BOTALLI 


This lesion occurred in eleven cases. In one case it was found 
alone, in one case associated with pulmonary stenosis, and in nine cases 
with defective interventricular septum. 

In the case in which it was the sole lesion, there was no cyanosis, 
thrill or enlargement of the cardiac dulness. There were absolutely 
no other symptoms or signs of congenital cardiac disease than a systolic 
murmur transmitted loudly into the vessels of the neck. The patient 
died from an intercurrent tuberculous meningitis. 

In the nine cases in which it was associated with deficient ventricu- 
lar septum, the picture was that of defective septum, except for the 
presence in at least six of these cases of the transmission of the 
murmur into the vessels of the neck, for the presence in two of them 
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of thrill, and in six of them of the “humming top” murmur. The 
diagnosis of this combination has been already considered. 

In the case in which open ductus arteriosus was found combined 
with pulmonary stenosis, the clinical picture and diagnosis have been 
already described. 

It is interesting to note that the “humming top” murmur, conceded 
by most authorities to be the most important diagnostic sign of open 
ductus arteriosus Botalli, was absent in the one case of my series in 
which this lesion was found alone. We cannot of course conclude from 
this single case that this sign is not usually found when a persistent 
ductus arteriosus is the sole lesion. Indeed, if all the cases in which 
open ductus arteriosus was found at autopsy, alone, or in combination, 
are considered, we find that the “humming top” murmur was present 
in six cases, absent in four cases, not recorded in one case. The proper 
conclusion would be that the “humming top” murmur is frequently 
found in cases of open ductus arteriosus, but that it may be absent, 
and that its presence is not necessary for the diagnosis of this lesion. 
On the other hand, a “humming top” murmur was found in no case of 
congenital cardiac disease in which open ductus arteriosus was not 
present. Therefore this murmur, when present, may be considered 
diagnostic. 

We can hardly draw conclusions as to the essential diagnostic signs 
of open ductus arteriosus from a series in which there was only one 
uncomplicated example of this lesion. We might conclude from this 
series that uncomplicated open ductus arteriosus is a very rare lesion. 
But we have already seen that the frequency of finding a lesion at 
necropsy is no measure of its frequency of occurrence in life, and if a 
fatal lesion, like pulmonary stenosis, can give a false impression of 
irequent occurrence, it is equally true that a benign lesion might give 
a false impression of infrequent occurrence. I believe that uncompli- 
cated open ductus arteriosus is a very common lesion, perhaps the 
commonest of the congenital cardiac lesions, probably the commonest 
of the lesions compatible with survival. I base this belief on the fre- 
quency with which this symptom-complex, transmitted systolic murmur 
without cyanosis or enlargement, is encountered. This is the com- 
monest picture of congenital cardiac disease met with in daily work 
in an infant’s clinic. The essential features of these cases are the 
absence of other signs than the mr-mur. 

I have records of thirty cases in which this clinical picture was 
found. Fifteen were taken from ten-years’ records of ward cases at 
the Children’s Hospital, and fifteen encountered in the out-patient 
department of the Infants Hospital between 1903 and 1912. These 
cases all showed the characteristic picture seen in the one which came 
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to necropsy. Nearly all showed the transmission of the murmur into 
the neck vessels, which appears to be the most important diagnostic 
sign of the lesion. A few showed a palpable systolic thrill. It is true 
that only ten of them showed the “humming top” murmur, and if this 
sign be considered necessary for the diagnosis of this lesion, there may 
be doubt as to the correctness of the diagnosis of open ductus arteri- 
osus in the remaining twenty cases. But I have shown that this sign 
may be absent, and I believe the essential diagnostic features of this 
lesion are the presence of a murmur, without cyanosis or enlargement 
of the area of cardiac dulness, the murmur being transmitted into the 
vessels of the neck. Under this assumption, while there is no proof 
that these were actually cases of open ductus, it seems to me that the 
evidence points that way. 

I have been able to follow, over a considerable period, fourteen of 
these cases. Eleven were Children’s Hospital cases, taken from the 
records previous to 1903, and have been followed at least eleven years. 
The results in these were reported last year in a paper on cardiac dis- 
ease. The other three were Infants’ Hospital cases, and have not been 
followed so long. Of these patients, three died of some intercurrent 
acute disease while still in infancy, and eleven were well a year ago. 
The interesting feature of these eleven cases is that in all but three of 
them the murmur has disappeared. I cannot state the exact time of its 
disappearance, but in half the cases examined for the second time 
before the age of 4 years, the murmur had disappeared. These include 
four cases in which the “humming top” murmur was present. 

It may be objected that these cases were not cases of congenital 
cardiac disease at all, especially as my records include four cases diag- 
nosed as congenital cardiac disease, which showed no lesion at necropsy. 
None of these four cases, however, showed the transmission of the 
murmur into the vessels of the neck, whereas in most of the eleven 
cases followed to recovery, this sign was present. 

1 believe | am justified in considering these cases as open ductus 
arteriosus. If so, the evidence suggests that this is a benign lesion, 


tending toward complete recovery, and with no effect on health. It is 
notable that general development in my eleven cases of recovery was 
normal. Normally, the ductus is closed after birth by an obliterating 
endocarditis. Can we not conceive that its persistence, which is cer- 


tainly of developmental origin, represents no more than a delay in the 
occurrence of the normal process of closure, and that the obliterating 
endarteritis may take place at a later period? This conception would 
explain the points which I have noted in these eleven cases of recovery, 
and would explain the infrequency with which this lesion is encoun- 
tered at necropsy. 
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OPEN FORAMEN OVALE 


This lesion was found at necropsy in two cases in which congenital 
cardiac disease was found during life. In one of these cases the 
clinical picture showed a murmur, being that of open ductus, except 
that the murmur was not transmitted into the neck. The other case 
showed slight cyanosis in addition to the murmur, without enlargement 
or thrill. 

This lesion was encountered at autopsy in eight cases in which there 
was no murmur, nor other sign of cardiac disease. It was present also 
as a complicating lesion in quite a number of the other groups. It is a 
lesion which appears to have no clinical significance, and to be impos- 
sible to recognize clinically. It might be suspected in any case in which 
the clinical picture did not conform well to any of the recognized types, 
such as a case with cyanosis, but without thrill or enlargement, or a 
case with a murmur only, not transmitted into the neck. 


CONGENITAL ABNORMALITY OF THE PULMONARY ARTERY 


There was one case of this kind in my series. The baby showed 
marked cyanosis, and enlargement of the cardiac dulness to the right, 
but no thrill, and no murmur. It is interesting that this case was diag- 
nosed practically correctly during life by Dr. Knopfelmacher of 
Vienna, whose diagnosis was congenital hypoplasia of the pulmonary 
artery. He argued that the cyanosis and cardiac enlargement meant 
obstruction of the flow of blood through the lungs, but that the absence 
of either thrill or murmur meant that there could not be obstruction at 
the pulmonary orifice or at any other one point; therefore the whole 
pulmonary artery must be involved, as in hypoplasia. At necropsy 
one branch of the pulmonary artery was closed completely, and the 
other was much smaller than normal. 


DIFFERENTIAL DIAGNOSIS 


Table 2 shows the essential diagnostic features in the differential 
diagnosis of the various congenital cardiac lesions, as based on this 
series. 

The following rules for differential diagnosis might be given: 


1. A case showing cyanosis with enlargement of the cardiac dulness 
or palpable thrill, or both, is one of pulmonary stenosis. If the baby 
dies shortly after birth, the most probable lesion is pulmonary stenosis 
alone. If the baby survives early infancy, or lives on into childhood, 
the pulmonary stenosis is probably associated with some other lesion. 
If the murmur is notably transmitted into the vessels of the neck, or 
if a “humming top” murmur is present, the additional lesion is probably 
open ductus arteriosus. If the murmur has neither of these char- 
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acteristics, the complicating lesion is probably defective interventricular 
septum. 

2. A case showing a murmur and enlargement, without cyanosis, is 
probably defective interventricular septum. If the murmur is not 
transmitted into the vessels of the neck, this lesion exists alone. If 
the murmur is so transmitted, or if the “humming top” murmur is 
present, the lesion is probably combined with open ductus arteriosus. 

3. A case showing a murmur, without either cyanosis or enlarge- 
ment, especially if the murmur is markedly transmitted into the 
vessels of the neck, or if it extends into diastole, is probably one of 
open ductus arteriosus alone. If the murmur is of the “humming top” 
variety, extending throughout the cardiac cycle, the diagnosis of this 
lesion is almost certain. 


TABLE 2.—EssentTraL DrIAGNostic FEATURES IN THE DIFFERENTIAL DIAGNOSIS OF 
CONGENITAL CarpIAc LESIONS 








Trans- 
; . mission Early 
Cyanosis Thrill — of Fatal 
Murmur Ending 
to Neck 








l 


Pulmonary stenosis alone + 

Defective interventricular 
septum alone 0 (occ. +) 

Open ductus arteriosus 
alone 0 (occ. +) 

Defective interventricular 
septum + open ductus 
arteriosus 0 (occ. +) 

Defective interventricular 
septum + pulmonary 
septum 

Pulmonary stenosis + 
open ductus arteriosus... 




















PROGNOSIS 


The prognosis of the various congenital cardiac lesions and their 
combinations does not vary with the character of the lesions except in 
two forms, namely, pulmonary stenosis alone, and open ductus arteri- 
osus alone. In all the other forms and combinations there is evidence 
that any patient may survive, and even live to adult life. On the other 
hand, the evidence shows that development and nutrition suffer to a 
varying degree, and that the children are in general less resistant, many 
of them dying young of various additional affections, such as the 
gastro-intestinal or infectious diseases. The prognosis in babies cyan- 


otic at birth is grave, as many of them have pulmonary stenosis alone, 
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and die within a very short time. In those who survive, the pulmonary 
stenosis is probably combined with some compensating lesion, and is 
that of congenital cardiac disease in general. 

In cases which show the clinical picture of open ductus arteriosus 
alone, the prognosis is very good. The patients do not usually show 
any interference with development or nutrition, but develop normally, 
with eventual disappearance of the signs of cardiac disease. 


178 Marlborough Street. 











EXPERIENCES WITH WHEY MODIFIED MILK IN 
INFANT FEEDING * 


JEROME S. LEOPOLD, M.D. 
NEW YORK 


Human milk is unquestionably the milk of choice in infant feeding, 
but when human milk cannot be obtained artificial feeding must of 
course be employed. During the past few years many milk mixtures 
have been devised, and much progress has been made in artificial feed- 
ing. The Eiweissmilch of Finkelstein and Meyer’? has been used 
extensively in all countries, and generally with very good results. The 
great drawbacks to its use are the complexity of its preparation, and 
the undesirability of employing it for prolonged periods. Heim and 
John,’ Feer,* and recently Stoeltzner® have so simplified the method of 
making it that Eiweissmilch can now be easily and cheaply made in 
private homes. Stoeltzner’s method, consisting in adding a preparation 
of calcium-casein to one pint of milk and one pint of water is the 
simplest method. Bertlich,® and also Wegener’ have recently treated a 
large number of infants with Stoeltzner’s modification of Etzwetss- 
milch. Their results are as favorable as those with Finkelstein and 
Meyer’s original Eiweissmilch. The various constituents of this prep- 
aration are in nearly the same proportion as those in the original 
Eiweissmilch. (Eiweissmilch contains proteins 3 per cent., fats 2.5 per 
cent., sugars 1.5 per cent., salts 0.5 per cent.) Eiweissmilch, as is well 
known, is used in the treatment of nutritional disturbances of infants. 

It was originally recommended for sick infants, and has rarely if 
ever been used as a food for well infants. 

Keller’s malt soup has been used extensively and with very good 
results for well and sick infants during short periods of time. The 
same may be said of buttermilk prepared in various ways. None of 
these milk mixtures, however, are useful for the nourishment of well 


babies over long periods. 


* Read before the Section on Diseases of Children at the Sixty-Fifth Annual 
Session of the American Medical Association, Atlantic City, N. J., June, 1914. 

1. Finkelstein, H., and Meyer, L. F.: Jahrb. f. Kinderh., Ixxii, Nos. 5 and 6. 

. Leopold, J. S.: Arch. Pediat., August, 1910. 

. Heim and John: Monatsh. f. kinderh., xi, No. 12. 

. Feer: Jahrb. f. Kinderh., Ixxviii, No. 1. 

. Stoeltzner: Miinchen. med. Wchnschr., 1913, No. 6. 

. Bertlich: Ztschr. f. kinderh., 1913, No. 9, p. 338. 

. Wegener, W.: Miinchen. med. Wchnschr., 1914, No. 7. 
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Simple milk mixtures, top milk, etc., with the addition of cane, milk 
and malt sugars, and the various cereals have been used with very good 
results by many observers, but all are agreed that there is much room 
for improvement in the artificial feeding of infants for prolonged 
periods. 

E. Schloss* of Berlin in a recent monograph on infant feeding has 
described a new milk preparation designed for sick and well infants 
for long periods of time. A physiologist, Friedenthal, had previously 
prepared a milk which resembled human milk very closely. At first 
Schloss used this milk on a number of infants, but with not great 
success. He then modified Friedenthal’s mixture, and as we shall see, 
cbtained strikingly good results with this modification. 

This milk preparation Schloss called “whey modified milk,” because 
especial attention was given to the modification of the salts contained 
in the whey. He came to the conclusion that the reason infants do 
not do as well on cow’s milk and its modifications as on human milk is 
because the percentage of the salts in the two milks is different. He 
therefore constructed his whey modified milk so that the proteins, fats, 
sugars and the salts contained in the whey should be in the same pro- 
portion as in human milk. In other words, Schloss endeavored to 
procure a milk mixture that should be in every respect as nearly 
identical as possible with human milk. 

In a preliminary report® I described the method of making Schloss’ 
“whey modified milk,” and published a summary of the cases treated 
with this preparation during one year. Quoting from this paper: 


To make one liter of the mixture the following ingredients are used: 


Twenty per cent. cream 
Full milk 


This mixture has the same percentage of salts and fats as human milk, but 
less protein and less sugar. To make up for this deficiency, casein is added 
in the form of nutrose or plasmon, and sugar is added in the form of a dextrin 
and a maltose preparation, because it has been shown that this preparation of 
sugar is better borne than milk or cane sugar. Schloss first tried milk sugar 
in his modification, but his results were not nearly as good as when dextrin 
and maltose were added. Furthermore, Schloss observed that his young infants 
made better progress if a small amount of flour was added to this mixture. 
Two mixtures were made, one containing flour, and one without flour. The 
mixture with flour is used for infants under 3 months, and is called mixture 
“A.” The mixture without flour contains more sugar than mixture “A,” and 
is used for infants over 3 months of age. This mixture is called “B.” 


8. Schloss, E.: Ueber Sauglingsernahrung. S. Karger, Berlin, 1912. 
9. Leopold, J. S.: Arch. Pediat., January, 1914. 
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Mixture “A.” For infants under 3 months. 


Twenty per cent. cream 
Full milk 


ee a 
Flour 


> 


Mixture “B,” For infants over 3 months. 


Twenty per cent. cream 
Full milk 


If flour is used, it must be boiled with the sugar, casein preparation and 
water for fifteen minutes. If no flour is used, the mixture is simply brought to 
the boiling point. 

The “whey modified milk” that has been described above was administered 
by Schloss to two hundred infants for a period approximating one year. About 
half of these infants were under 1 month of age, and the remainder were 
chiefly in the second month of life. The youngest infant was 8 days old. None 
of the infants fed on this whey modified milk died from any nutritional dis- 
turbance. One died of empyema, and one succumbed to an influenzal infection. 

According to Schloss, all the infants took this feeding very well. The stools 
were, as a rule, yellow, homogeneous, and of a pasty consistency. The reac- 
tion was usually alkaline. At times, when the stools were dyspeptic on breast- 
feeding, changing to this whey modified milk resulted in normal stools. Vomit- 
ing was rarely observed, although this food contains a rather large percentage 
of fat. If vomiting occurred, it was easily cured by giving more frequent feed- 
ings —seven or eight—or even more instead of six in twenty-four hours. 
The infants showed a degree of physical development which in institutional 
children, at any rate, is only seen among those who are breast fed. In addition 
their sleep, color and muscular tone was all that could be desired. 


Reinach’® of Munich has recently reported satisfactory results with 
Schloss’ whey modified milk in both well and sick infants. No other 
reports have appeared either from abroad or in America. In a per- 
sonal communication, Schloss has informed me that he has now used 
this milk mixture on about 800 infants with excellent results. It there- 
fore seemed to me well worth while to report my additional experiences 
with it. 

WHEY MODIFIED MILK 


During the past two years I have used Schloss’ “whey modified 
milk” in the feeding of 54 infants.’1 These were all institution babies. 
The great difficulty in bringing up institution infants on any method of 
artificial feeding is well known. I have observed about half of these 


10. Reinach: Vortr. Geh. i. d. Miinchen. Gesellsch. f. Kinderh., abstract in 
Ztschr. f. Kinderh., ref. 1914, vii, No. 8. 

11. At first owing to an error in our diet kitchen a higher percentage of fats 
than that recommended by Schloss was used. 
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cases for more than one year, and some of these for a year and a half. 
I have therefore been able to follow their general development over a 
rather long period. The ages of these infants varied from 2 days to 
13 months; 16 were under one month of age; 24 between 1 and 3 
months; 7 between 3 and 6 months; 7 over 6 months. None of the 
infants was suffering from severe enteritis when given this milk, but 
many of them were poorly nourished and underdeveloped, and some 
were suffering from an attack of influenza (grip) (which, as is well 
known, is very prevalent in institutions). There were 15 atrophic 
babies among my cases. None of the infants who received this milk 
mixture suffered from any gastro-intestinal disturbances while on this 
feeding. There were two fatalities among my cases, one from a severe 
influenzal infection complicated by double otitis media, and one from 
streptococcus peritonitis. It should be stated, however, that these 
deaths bore no relation to the milk feeding; both infants were well 
nourished at the time they became ill. 


METHOD OF ADMINISTERING WHEY MODIFIED MILK 


The milk was given in the same amounts as breast milk. (Both 
contain about the same number of calories.) In a few cases whey 
modified milk was administered in combination with breast milk with 
very good results. We usually gave six feedings in twenty-four hours, 
and rarely more than 1 quart of milk during that time. Almost invari- 
ably the infants took this feeding very well. Whey modified milk 
looks like any ordinary milk mixture, and has a pleasant taste. If 
vomiting occurred, an increase in the number of feedings (eight or 
more in twenty-four hours, as suggested by Schloss) nearly always 
controlled it, unless the vomiting was a symptom of some organic 
affection. If anorexia developed, as it did at times, and especially in 
infants suffering from influenza, the increase in the number of feedings 
nearly always improved this condition as well. 

The stools after whey modified milk had been given for a few days 
generally had an alkaline reaction, were yellow in color and had the 
homogeneous, pasty consistency described by Schloss. With no other 
feeding except perhaps breast milk were such good stools obtainable. 
In infants a few days or weeks old, the stools were at times acid in 
reaction and contained small amounts of mucus for a few days. If the 
stools remained rather loose, the addition of a few grams of plasmon 
to the day’s feeding usually caused yellow, homogeneous stools. There 
were rarely more than two to three movements in twenty-four hours. 
Constipation was rarely observed on this feeding. 


Gain in Weight—Schloss’ whey modified milk is especially indi- 
cated in very young infants, and in infants under 6 months of age. 
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As a rule, these infants gained steadily in weight unless suffering from 
influenza. At times, if the weight curve remained stationary for a few 
days, the addition of a tablespoonful or more of malt sugar to the 
day’s feeding resulted in a gain in weight. Infants over 6 months of 
age do not seem to do so well on this feeding. Their stools remain 
good, but it is very difficult to obtain a satisfactory gain in weight. 
Schloss’ milk is therefore not indicated for infants in the second half 
year of life. As my weight curves and case reports show, the gain in 
weight was a gradual one. There were no enormous gains such as one 
frequently sees on a food rich in carbohydrates (and which, as is well 
known, is due to a retention of water, with a corresponding loss of 
weight in a few days). In the favorable cases unless complications, 
such as an attack of influenza, arose, a steady gain of 4 to 6 ounces 
“ach week was seen on whey modified milk. During an attack of 
influenza without any rise in temperature the weight curve may remain 
stationary for weeks at a time even on breast milk. The frequency 
with which influenza has affected my cases will not seem strange when 
one considers that L. F. Meyer’? has recently shown that during the 
first thirty days’ stay of an infant in an institution it suffers one attack 
of influenza, and during 100 days it has, as a rule, three such attacks. 
Loss of weight was very rarely observed among my cases. 

It should be stated that all infants did not do well on this feeding. 
In a few cases the weight curve remained stationary, and anemia and 
malaise developing, breast milk was substituted. 

General Condition of the Infants—The general condition of the 
infants who received whey modified milk was, as a rule, excellent. 
They were well nourished and cheerful. Their skins remained free 
from infection. The color was good, and the subcutaneous tissue of 
the body became or remained firm and healthy. A study of the indi- 
vidual histories will show that the subsequent development of babies 
on whey modified milk was all that could be desired. 


SUMMARY 


Of the 54 infants who received whey modified milk very good 
results were obtained in 36 cases, fairly good results in 10 cases and 
poor results in 8 cases. The following infants did not do well on 
whey modified milk: 2 cases in infants over 6 months of age, 2 cases of 
atrophy, 1 case of exudative diathesis, 1 case of influenza, 1 case of 
enteritis and 1 case of nervous vomiting. 

Below are the histories of the 54 infants who received whey mod- 
ified milk. My cases were, as a rule, well infants. However, I see no 


12. Meyer, L. F.: Hospitalismus. S. Karger, Berlin, 1913. 
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reason why this milk mixture should not be administered to infants 
suffering from nutritional disturbances. 

Based on the results obtained by me while using Schloss’ whey 
modified milk during a period of two years the following conclusions 
seem warranted : 

CONCLUSIONS 


1. Whey modified milk is indicated whenever breast milk is not 
obtainable. 

2. Much better results are obtained with this milk mixture than 
with any other method of artificial feeding, in institutions at any rate. 

3. Whey modified milk is especially indicated in very young infants, 
and in infants under 3 months of age. 


CASE REPORTS (GOOD RESULTS) 


Case 1.—Infant 3 months of age. Weight, 6 pounds 5 ounces. Pale, poorly 
developed infant. Received breast milk for three weeks, and gained 1 pound 
during that time. It was then given a simple milk dilution with malt sugar 
for a little over one month, and gained about 2 pounds. The infant then 
developed an attack of infivenza with a rise in temperature to 101 F., and there 
was a loss of 1 pound in two weeks. Whey modified milk was then substituted 
and a gain in weight resulted at once. During the first month there was a 
gain of 2 pounds and 11 ounces. During the next five weeks there was a gain 
of 1% pounds. The infant was then put on a mixed feeding, and has done very 
well ever since. At 17 months it has eight teeth and weighs 18 pounds. It 
has good color and its general condition is excellent. There are no signs of 
rachitis. 

Case 2.—Infant 2 months of age. Weight 9 pounds 12 ounces. Pale child, 
fairly well nourished. Given a simple milk dilution for nine days and gained 
2 ounces. It was then given whey modified milk for twelve weeks and gained 
3 pounds 4 ounces, a weekly gain of nearly 4% ounces. It was put on a milk 
dilution and has done fairly well. At 11 months it weighs 17% pounds. It 
has good color and looks very well. 


Case 3.—Infant 5 months of age. Weight 9% pounds. Underdeveloped. 
General condition fair. Has an attack of influenza. Received whey modified 
milk for twelve weeks and gained 4 pounds 12 ounces, an average weekly gain 
of over 6 ounces. It then received a simple milk mixture and has done fairly 
well. At 1 year infant weighs 19 pounds. It has four teeth and its general 
condition is excellent. 


Case 4.—Infant 6 months of age. Weight 7 pounds 10 ounces. Very poorly 
developed infant. Infant was given a simple milk mixture for four weeks 
and gained only 6 ounces during this time. It was then given whey modified 
milk for five days without any gain in weight. It was then put back on a 
simple milk mixture and in less than two weeks there was a gain of 1 pound. 
It was then given Schloss milk for about two weeks, during which time the 
infant had a severe attack of influenza. Ear paracentesis was done. In spite 
of this there was a gain of 12 ounces during this time. Infant was then put 
on breast milk and gained 8 ounces in two weeks. Then put back on Schloss 
milk. In fourteen weeks there was a gain of 4 pounds, an average of about 
5 ounces each week. It was then put on a simple milk mixture and developed 
influenza, and lost 8 ounces during the next four weeks. It was then put on 
Schloss milk and immediately started gaining. There was a gain of 12 ounces 
during the first week. During ten weeks the infant gained 4 pounds, or about 
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7 ounces each week. It was then given whole milk, etc. At 18 months it weighs 
22 pounds, has fourteen teeth and its general condition is excellent. 

Case 5.—Infant 3 months of age, 9 pounds 2 ounces in weight. Very pale, 
thin, underdeveloped infant. Stomatitis. Given Schloss milk for four weeks 
and gained 2 pounds during this time, or 8 ounces each week. It was then 
given diluted milk for three weeks during which time the infant only gained 
5 ounces. It was then put back on Schloss milk and started gaining at once. 
During five weeks there was a gain of 2 pounds, or over 6 ounces each week. 
It was then put on various milk mixtures and has done fairly well. At 1 year 
of age infant weighs 19 pounds and looks very well. 


Case 6.—Infant 8 months of age, 9 pounds 10 ounces in weight. Pale, very 
poorly nourished infant. General glandular enlargement. Very nervous child. 
Given a simple milk mixture with cereal, etc., for three weeks, during which 
time there was a gain of 9 ounces, or 3 ounces each week. It was then given 
Schloss milk. During the first week there was a gain of 5 ounces. During 
thirteen weeks, although the infant had an attack of influenza during this time, 
it gained 5 pounds, or more than 6 ounces each week. The infant then developed 
a severe case of influenza with pharyngitis and otitis media, and a temperature 
of 103 F. For six weeks there was no gain or loss and the stools remained 
good. When the infant was convalescent it began to gain on a regular diet of 
full milk, etc. At 22 months the infant weighs 17 pounds 4 ounces and has 
fourteen teeth. Its general condition is excellent. This is a case of an older 
infant very much below normal in weight who gained very well on Schloss 
milk. 


Case 7.—Infant 4 months of age. Weight 12 pounds. Fairly well developed 
infant. Received a simple milk mixture for five and one-half weeks and gained 
1 pound 2 ounces during this time, and then stopped gaining. It was then given 
Schloss milk and gained 8 ounces the first week. It then developed influenza 


with otitis media, and lost 16 ounces during the next eight days. Two ounces 
of breast milk was then given with each feeding of Schloss milk. The loss in 
weight stopped at once. Breast milk was given for three days, and then Schloss 
milk alone. During the next four weeks there was a gain of 21 ounces, or 
more than 5 ounces each week. The infant suffered another attack of influenza 
and during the next seven and one-half weeks there was a gain of only 8 ounces, 
but the stools remained good during this time. The infant was given a simple 
milk mixture with malt sugar at 9 months. During the first three weeks on 
this feeding it gained only 8 ounces, and for the past two weeks the weight 
curve has remained stationary. At 10 months the infant weighs 15 pounds. 


Case 8.—Infant 9 months of age. Weight 14 pounds. Fairly well nourished 
infant. Received a simple milk mixture and developed a severe alimentary 
intoxication. Lost 114 pounds in two weeks. Under appropriate treatment 
gradually recovered. After an interval of nine weeks infant gained 8 ounces. 
It was then given Schloss milk. During a period of eight weeks it gained on 


/ 


an average 814 ounces each week. It was then given malt soup for two weeks 
during which time there was no gain. It was then put back on Schloss milk 
and gained 12 ounces in two weeks. At 21 months of age it weighs 25 pounds 
and has four teeth. Its general condition is excellent. This was an older infant 


which gained nicely on Schloss milk. 


Case 9.—Infant 1 month of age. Weight 9% pounds. Well nourished infant. 
Has a rather severe stomatitis aphthosa. On Schloss milk during a period of 
four weeks it gained 1 pound 5 ounces, about 5 ounces each week. It was then 
put on a simple milk mixture for two weeks and gained 5 ounces, 2% ounces 
each week. It was then put back on Schloss milk and during two and one-half 
weeks it gained on an average 6 ounces each week. It then developed influenza 
and stopped gaining. Several milk mixtures were tried, but the infant did not 
do well until it was given breast milk. At 11 months the infant weighs 18 pounds 
4 ounces, has four teeth and looks very well. Its general condition is excellent. 
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Case 10.—Infant 10 months of age. Weight 15 pounds 2 ounces. Well 
developed infant. Received whole milk for six weeks, during which time there 
was a gain of 1% pounds, or 4 ounces each week. Infant then developed 
influenza with otitis media. There was a loss of 14 ounces in four days. It 
was then given Schloss milk. The loss in weight stopped at once. After two 
days the infant began to gain. In 5 weeks there was a gain of 28 ounces, or 
over 5 ounces each week. It was then given a regular diet and has done nicely 
ever since. At 1 year the infant weighs 171%4 pounds. At 2 years it weighs 22 
pounds and is in excellent condition. 


Case 11.—Infant 6 months of age. Weight 10 pounds 2 ounces. Small, 
poorly developed infant. For two weeks previously the infant had received a 
simple milk dilution with malt sugar with no gain in weight. It was then given 
Schloss milk and gained nearly 2 pounds in less than three weeks. The infant 
then had an attack of influenza. During the next seven weeks while suffering 
from influenza the infant gained 1% pounds. It was given mixed feeding at 
9 months. At 1 year the infant is in good condition and weighs almost 17 
pounds. At 18 months the infant weighs 2114 pounds, it has sixteen teeth, and 
its general condition is very good. 


Case 12.—Infant 2 months of age. Weight 6 pounds 12 ounces. Very poorly 
nourished child with stomatitis aphthosa. Was given Schloss milk for six weeks, 
during which time it gained 1 pound 10 ounces, or over 4 ounces each week. It 
then received a simple milk mixture for two weeks and gained 8 ounces and 
the weight curve then remained stationary. Schloss milk was then given for 
three weeks during which time there was a gain of nearly 7 ounces each week. 
Infant then developed a severe case of influenza and weight remained the same. 
After influenza attack was over the infant gained nicely on a simple milk mix- 
ture. At 11 months it weighs 17% pounds and is fairly well developed. 


CAsE 13.—Infant 1 month of age. Weight 7 pounds. Poorly nourished 


infant. Sprue. General condition very poor. Received Schloss milk for 6% 
weeks, and gained 2 pounds during that time, or 5 ounces each week. Infant 
was then given a simple milk mixture for one and one-half weeks, and gained 
4 ounces during that time. Infant then developed influenza. It was given 
Schloss milk for 2%. weeks and gained 8 ounces during that time. The influenza 
became worse and infant lost steadily in weight on Schloss milk and other milk 
mixtures that were given. Death finally resulted from a broncho-pneumonia. 


Case 14.—Infant 3 weeks of age, 4 pounds 6 ounces in weight. Very small, 
atrophic, premature infant. Umbilicus still moist. Breast fed until admission. 
Received Schloss milk for one week and gained 10 ounces during that time. 
It was then taken away from the institution for three weeks and lost 6 ounces 
during that time. It was then given a simple milk mixture for eighteen days 
and gained 8 ounces. On Schloss milk for the same length of time it gained 
10 ounces and its general condition was much improved. It was then given 
a simple milk mixture on which the infant has done fairly well. At 7 months 
it weighs 13 pounds and looks very well. 

Case 15.—Infant 11 days old. Weight 7 pounds 14 ounces. Well developed 
infant. Received part Schloss milk and part breast milk for one month and 
gained 1% pounds during that time. Then received Schloss milk alone for 
two weeks and gained 10 ounces. On a simple milk mixture during nine days 
there was a gain of only 4 ounces. Infant was put back on Schloss milk and 
gained 18 ounces in two weeks. Infant then developed influenza with double 
otitis media. During the next ten days there was a loss of 6 ounces. Infant 
was then put on simple milk mixtures and has not done very well. At 11 months 
infant weighs 1314 pounds and has a slight grade of rachitis. 

Case 16.—Infant 3 months of age. Weight 11 pounds. Fairly well developed 
infant. Had been on various milk mixtures including malt soup and had only 
gained 1%4 pounds in ten and one-half weeks, or less than 21% ounces each 
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week. Infant was then given Schloss milk and gained 1% pounds in 5% weeks, 
or more than 4 ounces each week. It then developed influenza with double 
otitis media and gained only 1 pound during the next ten weeks. It was then 
put on a simple milk mixture and its weight has remained stationary for the 
past eleven days. 


Case 17.—Infant 5 weeks of age. Weight 5 pounds 9 ounces. Very poorly 
developed infant. Stomatitis, umbilical hernia, eczema. Received Schloss milk 
for one week and gained 8 ounces during that time. Influenza then developed 
and the infant was given breast milk at once. It has done fairly well on this 
feeding. 

Case 18.—Infant 4 weeks of age. Weight 10 pounds 3 ounces. Very well 
developed infant. Received Schloss milk for twenty-four days, and gained an 
average of more than 6 ounces each week on this feeding. Infant then received 
malt soup for two weeks and lost 4 ounces. It was then put back on Schloss 
milk. In a little more than two weeks infant gained 1 pound. It then developed 
influenza with otitis media and weight remained stationary for four weeks. 
It was then given various milk mixtures including malt soup, but has not done 
well on any of these mixtures. At 11 months the infant weighs 14% pounds. 
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Chart 1, Case 


Case 19.—Infant 3 weeks of age. Weight 8 pounds 10 ounces. Well 
developed infant, good color. Infant received a simple milk mixture for almost 
five weeks, and gained 20 ounces during that time, or almost 4 ounces each 
week. Infant was then given Schloss milk. During eleven weeks there was 
a gain of almost 4 pounds, or over 6 ounces each week. It then developed 
influenza and during six weeks it gained only 1 pound. It was then given a 
simple milk mixture, and in one week there has been a loss of 5 ounces. The 
infant is well developed and has good color. 

Case 20.—Infant 2 months of age. Weight 10 pounds 12 ounces. Well 
developed infant. Received a simple milk dilution for four days and gained 
2 ounces. Infant was then given Schloss milk for eight weeks during which 
time it gained 2 pounds and 4 ounces, or 4% ounces each week. Its general 
condition is excellent and its color very good. 

CAseE 21.—Infant 3 weeks of age. Weight 6 pounds. Very poorly developed, 
atrophic infant. Has slight attack of influenza. Received Schloss milk for 
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eighteen weeks and has gained 6 pounds during that time, an average weekly 
gain of more than 5 ounces. The general condition is excellent and the color 
very good. Infant looks like a breast fed baby. Infant has been getting a 
simple milk dilution for the past three days with no gain in weight. 

Case 22.—Infant 3 months of age. Weight 8 pounds 11 ounces. Pale, 
poorly developed infant. Received simple milk mixtures for two months and 
gained nearly 2 pounds during that time. Infant then developed an intestinal 
intoxication. In four weeks there was a loss of 1% pounds. Infant was then 
given Schloss milk and loss in weight stopped at once. In ten days there was 
a gain of 12 ounces. Breast milk was then given for sixteen days with a gain 
of nearly 1 pound during that time. Then infant was given Schloss milk alone 
on which it gained fairly well until it developed influenza. At 17 months the 
infant weighs 20 pounds, it has four teeth and its general condition is very 
good. 

Case 23—Infant 6 weeks of age. Weight 8 pounds 5 ounces. Fairly well 
developed infant. Exudative diathesis. Stomatitis. Received Schloss milk for 
ten weeks. During the first two weeks the infant had a rather severe stomatitis 
with dyspeptic stools, and there was very little gain in weight. During the next 
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Chart 2, Case 24. 


eight weeks the infant gained nearly 2 pounds, or about 4 ounces each week. 
It was then given a simple milk mixture on which it has done very well. 


Case 24.—Infant 3 months of age. Weight 9 pounds 8 ounces. Pale infant, 
fairly well developed. During a period of seven weeks while on Schloss milk 
infant gained 36 ounces, or more than 5 ounces each week. It then developed 
influenza and for two weeks there was no gain. During the next two weeks 
there was a gain of 16 ounces, or 8 ounces each week. During the attack of 
influenza the stools remained good. 


Case 25.—Infant 3 months of age. Weight 7 pounds 1 ounce. Marasmic 
infant. Pale. Very poorly developed. Severe stomatitis. Received Schloss 
milk for nine weeks and gained 2 pounds 10 ounces during that time, an aver- 
age weekly gain of more than 4% ounces. The infant’s stools which were 
dyspeptic on admission became homogeneous after a few days. 


; Case 26.—Infant aged 2 months. Weight 9 pounds. Fairly well developed 
infant. Received Schloss milk for sixteen days and gained on an average about 
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4 ounces each week. A simple milk mixture was then given on which infant 
has done very well. 


Case 27.—Infant aged 2 weeks. Weight 6% pounds. Pale, very well 
developed infant. Received Schloss milk for 13% weeks and gained 3 pounds 
during that time, or nearly 4 ounces each week. At the end of this time the 
infant’s general condition was excellent. 


Case 28.—Infant aged 7 days. Weight 6 pounds 1 ounce. Fairly well 
developed infant. Received Schloss milk for twelve and one-half weeks and 
gained 56 ounces during that time, or 4% ounces each week. Bowels have always 
been good. 


CAse 29.—Infant aged 6 weeks. Weight 5 pounds 4 ounces. Very atrophic 
infant. Subnormal temperature. Very poorly developed. During a period of 
four and one-half weeks on Schloss milk there was a gain of 1 pound 13 
ounces, or about 7 ounces each week. The bowels have always been homo- 
geneous (as in nearly all of the cases), and the infant’s general condition has 
improved wonderfully. 





Chart 3, Case 30. 


Case 30.—Infant aged 2 months. Weight 4 pounds 7 ounces. Very atrophic, 
poorly developed infant. Received Schloss milk for six weeks and gained 2 
pounds 3 ounces during that time, or nearly 6 ounces each week. 


Case 31.—Infant aged 7 weeks. Weight 5 pounds 10 ounces. Very atrophic 
infant. Subnormal temperature. Diffuse bronchitis. Received Schloss milk 
for nine weeks and three days, and gained 2 pounds and 10 ounces during that 
time, or over 4 ounces each week. The stools have always been good. The 
general condition has improved wonderfully. 

Case 32.—Infant aged 3 months. Weight 10 pounds 1 ounce. Fairly well 
developed infant. Received Schloss milk for eight days and gained 6 ounces 
during that time. Infant then developed influenza with a severe pharyngitis. 
During the next six weeks while infant had influenza there was no gain. After 
the attack of influenza had subsided the infant began to gain again. During 
the next two weeks there was a gain of % pound. The infant was then given 
a simple milk mixture on which it is gaining slowly. 

Case 33.—Infant aged 1 month. Weight 8 pounds 10 ounces. Atrophic 
infant. Very poorly developed. During the first two weeks on Schloss milk 
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there was no gain in weight, although the stools were good and the general 
condition of the infant improved. Breast milk was then given in addition to 
Schloss milk for two and one-half weeks, during which time there was a gain 
of 1 pound. Schloss milk was then given alone, and during the following two 
weeks there has been a gain of 1 pound, or 8 ounces each week. 

Case 34.—Infant aged 13 months. Weight 13 pounds. Poorly nourished 
infant. During the past week infant had a severe enteritis and lost 1 pound in 
weight (on Eiweissmilch, and then on breast milk). Infant then received 
Schloss milk, in addition to breast milk, and at once a gain in weight resulted. 
During three weeks there was a gain of 1 pound and 5 ounces. Schloss milk 
was then given alone for four weeks and during that time there has been a 
gain of 1 pound and 5 ounces. The stools have been good since Schloss milk 
has been given. 

FAIRLY GOOD RESULTS 

Case 35.—Infant aged 3 weeks. Weight 8 pounds 6 ounces. Well developed 

infant. Received Schloss milk for ten weeks and three days. During that time 


there was a gain of 2 pounds and 6 ounces, or an average of about 4 ounces 
each week. 
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Chart 4, Case 31. 


Case 36.—Infant aged 3 months. Weight 11 pounds 8 ounces. Well 
developed infant. During a period of four weeks on Schloss milk there was 
a gain of 1% pounds, or 6 ounces each week. The infant then developed 
influenza with temperature as high as 103 F. During the next month with 
influenza there was a gain or 4 ounces and the stools remained good. During 
the next ten weeks the infant had several attacks of influenza and gained only 
1 pound and 6 ounces. The stools have always been good. At 6 months of 
age the general condition is very good. The weight is 14 pounds 10 ounces. 
The color is excellent. The infant is still receiving Schloss milk. 

Case 37.—Infant aged 3 months. Weight 14 pounds 8 ounces. Well developed 
infant with exudative diathesis. Received a simple milk mixture for three weeks 
and gained 6 ounces during that time. Infant was given Schloss milk for the 
same length of time and gained 11 ounces. 


Case 38.—Infant aged 10 months. Weight 14 pounds. Fairly well developed. 
Received a simple milk mixture for six weeks and lost 6 ounces during that time. 
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Schloss milk was then given for five and one-half weeks and the infant gained 
1 pound. Then put on a mixed feeding and has gained steadily ever since. 

Case 39.—Infant aged 5 months. Weight 9 pounds 14 ounces. Infant 
received Schloss milk for two weeks and gained 6 ounces during that time. 

Case 40.—Infant 3 months of age. Weight 13 pounds. Pale, poorly developed 
infant. Received a simple milk mixture for six weeks and gained 11%4 pounds 
during that time. It then received Schloss milk for eleven days and gained 
4 ounces. Infant then received a simple milk mixture again for six weeks 
and lost 6 ounces. Then Schloss milk was given for two weeks, during which 
time there was a gain of 9 ounces. A simple milk mixture was again given 
for three weeks with a gain of 12 ounces. Schloss milk was then given for 
five weeks, with a gain of 16 ounces. Infant was then given a mixed feeding 
on which there was very little gain. At 10 months the infant weighs a little 
less than 17 pounds. This was an older infant that did not do well on any 
artificial feeding. 

Case 41.—Infant aged 1 month. Weight 8 pounds 12 ounces. Pale, poorly 
nourished infant. Received a simple milk mixture for nine days and gained 
10 ounces during that time. Schloss milk was then given for four and one- 
half weeks with an average gain of 4 ounces each week. A simple milk mix- 
ture was then given for four weeks during which time infant developed influenza 
and lost 2 ounces. Schloss milk was then given again for six weeks with a 
gain of only 11 ounces. (Influenza.) Finally breast milk had to be given. At 
10 months the infant weighs 14% pounds. The general condition is good. 

Case 42,—Infant, aged 3% months. Weight 9 pounds. Pale, fairly well 
developed infant. Received a simple milk mixture for three weeks and gained 
14 ounces. Then developed influenza and infant was given Schloss milk. In 
spite of its influenza there was a gain of 16 ounces in one month. During the 
next few days the temperature was 103 F., the bowels became loose and the 
infant developed a double otitis media. There was a loss of 12 ounces in 2 
weeks. The infant’s general condition became worse and death resulted. 

Case 43.—Infant aged 1 month. Weight 9 pounds 14 ounces. Well developed 
infant. Had always received breast milk. Schloss milk was given for nine- 
teen days with a loss of 4 ounces during that time. On a simple milk mixture 
there was a loss of 4 ounces in two days. Breast milk was then given for two 
days and the infant’s condition improved a good deal. Schloss milk was again 
given for nineteen days and a gain of 14 ounces resulted. 

Case 44.—Infant aged 2 days. Weight 5 pounds 7 ounces. Poorly nour- 
ished infant. Infant has received no nourishment since birth. Received Schloss 
milk for seven weeks and has gained 1 pound 5 ounces during that time. The 
bowels have always been good. 

Case 45.—Infant aged 1 month. Weight 4 pounds 7 ounces. One of trip- 
lets. Atrophic infant in wretched condition. Received Schloss milk for almost 
six weeks and gained 15 ounces during that time. The bowels have always 
been good and the infant’s general condition has improved remarkably. 

Case 46.—Infant aged 1 month. Weight 4 pounds 3 ounces. Marasmic 
infant. Looks very badly. One of triplets. Received Schloss milk for three 
weeks, and Schloss milk and breast milk for three weeks. During this time 
there has been a gain of 13 ounces. The infant’s general condition has improved 
a great deal. 

POOR RESULTS 

Case 47.—Infant 13 months of age. Weight 13 pounds 8 ounces. Very 
poorly developed infant. On a regular diet infant lost 1 pound in three weeks. 
It was then given Schloss milk for seven weeks and gained only 4 ounces. 
Then received malt soup on which it did not do very well. At 2 years of age 
the infant weighs only 17 pounds. The above described infant took all arti- 
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ficial feeding poorly, including Schloss milk. (As a rule infants over 6 months 
of age do not do well on Schloss milk.) 

CasE 48.—Infant 12 months of age, 12 pounds 7 ounces in weight. Very 
poorly developed infant. Infant lost 1 ounce during a period of three months 
while on a regular diet. It was then given Schloss milk for five weeks and 
lost 10 ounces. It then developed influenza and enteritis. It was then given 
Eiweissmilch and has gained slowly on this. At 18 months infant weighs only 
14 pounds. This infant was an older child which did not do well on Schloss 
milk. 

Case 49.—Infant 3 months of age. Weight 8 pounds 12 ounces. Poorly 
developed, pale, atrophic infant. During a period of three weeks, on Schloss 
milk, there was no gain. Infant was then given malt soup, etc., and Schloss 
milk was again tried, but on none of these mixtures was a favorable result 
obtained. On the malt soup the infant developed enteritis. At 12 months the 
infant weighs 15 pounds and has signs of rachitis. This was an atrophic 
infant that did not do well on Schloss milk. 


Case 50.—Infant 4 months of age. Weight 7 pounds 15 ounces. Very 
atrophic infant with exudative diathesis. Received Schloss milk for four weeks 
and gained only 5 ounces during this time. Then various milk mixtures were 
tried. Infant has done poorly on all feedings. Schloss milk was given again 
when infant was 10 months of age. During a period of five weeks there was 
no gain, nor could a gain be obtained on other feedings for the next two months. 
At 1 year the infant weighs 13 pounds 2 ounces and has marked signs of 
rachitis. 


Case 51.—Infant 1 month of age. Weight 7 pounds 4 ounces. Poorly 
developed infant with exudative diathesis. Suffering from influenza. Received 
a simple milk mixture for two and one-half weeks and gained 6 ounces during 
that time; infant was then given Schloss milk for twelve days and gained 5 
ounces. Then received a simple milk mixture for four days and lost 6 ounces. 
Schloss milk was given again for two days and a gain of 6 ounces resulted. 
Simple milk mixtures and malt soup were tried for various periods of time, 
but on all of these the infant has done poorly. This was a case of exudative 
diathesis which did not do well on any artificial feeding. 


Case 52.—Infant 2 months of age. Weight 9 pounds 4 ounces. Pale infant. 
Fairly well developed. Suffering from influenza, otitis media. (Temperature 
as high as 104 F.) Received Schloss milk for seven weeks and gained only 
8 ounces during that time. Stools always contained mucus and were acid in 
reaction, 


Case 53.—Infant 1 month of age. Weight 9 pounds 2 ounces. Pale infant. 
Well developed. Received Schloss milk for nearly three weeks. During this 
time the stools were yellow and pasty. The infant vomited a little after each 
feeding. There was a loss of 2 ounces during this time. The infant was then 
given a simple milk mixture for three days. The vomiting continued and the 
infant looked badly and there was no gain in weight. Breast milk was then 
given in addition. The vomiting stopped almost at once, but there was very 
little gain in weight. In twelve days the infant gained only 4 ounces. 


Case 54.—Infant aged 6 weeks. Weight 8 pounds 7 ounces. Very poorly 
developed infant. Stools loose, watery (enteritis). During a period of five 
weeks and five days on Schloss milk there was a gain of only 1 pound. Since 
then breast milk and Eiweissmilch have been given, but the infant has not done 
well on any feeding. 


701 Madison Avenue. 





THE RELATION OF BOVINE TUBERCULOSIS TO 
EARLY TUBERCULOSIS IN CHILDREN * 


T. C. McCLEAVE, M.D. 
BERKELEY, CAL. 


It is now generally conceded that infection with the tubercle bacillus 
is, in the majority of cases, an incident of early life, and that, regard- 
less of the time of development of clinical symptoms, tuberculosis is, 
in its origin at least, essentiallv a disease of childhood. Unfortunately, 
however, the recognition of this fact has failed to effect, as yet, any 
wide-spread movement directed toward the prevention of this early 
infection, which is the fundamental problem of the antituberculosis 
campaign. This is not to say that there are not numerous agencies 
dealing with many different elements of the problem, but the sum 
total of their work is pitifully small when compared with the tremen- 
dous amount of effort and money expended in combating the disease 
in adults, much of which expenditure is, and will continue to be, 
wasted until it is diverted to basic preventive work among children. 

It is the purpose of this paper to attempt to emphasize one very 
much-neglected phase of this subject. While all recognize that infec- 
tion with tuberculosis in a very great proportion of cases results from 
exp@sure to other human cases, it is now also well established that, 
in a certain smaller proportion of cases, the disease is derived from 
tuberculous cattle; but strange to say, this knowledge not only makes 
but little impression on the laity, but also, so far as practical activity 
is concerned, is regarded with indifference by the greater portion of 
the medical profession. Indeed, I have even heard clinicians especially 
interested in tuberculosis deprecate any agitation of this subject on 
the ground that it tended to divert popular attention from the larger 


subject of human infection, apparently ignorant of the importance of 
this factor in the causation of the disease, or failing to appreciate how 
easily it should be controlled if only sufficient interest in it be aroused. 

Formerly, tubercle bacilli from whatever source were considered 


as identical except for minor differing characteristics regarded as due 
to changes in environment. Klein very early pointed out certain 
differences between bacilli derived from bovine and from human 
sources, but it was not until 1896 that Theobald Smith clearly differen- 


* Read before the Section on Diseases of Children at the Sixty-Fifth Annual 
Session of the American Medical Association, Atlantic City, N. J., June, 1914. 
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tiated the two types. Briefly, the bovine bacillus is usually shorter and 
thicker than the human, stains more uniformly and grows more 
slowly and sparsely on artificial culture mediums, with less acid pro- 
duction; but it is chiefly distinguished by its very much greater path- 
ogenicity for animals, especially cattle and rabbits, which are with 
difficulty infected with human bacilli. The most reliable laboratory 
method, therefore, for determining the type of bacillus from any 
given source is by rabbit inoculation. If the rabbit develops a rapid 
generalized tuberculosis, the infecting organism is to be regarded as 
of the bovine type. 

The recognition of the differences in the characteristics of the two 
varieties of bacilli naturally led to doubt as to the identity of the 
pathologic conditions produced by each, culminating in Koch’s famous 
dictum, in 1901, that human infection with the bovine bacillus was so 
rare that tuberculosis in cattle was negligible in respect to the etiology 
of tuberculosis in man. 


This view was revolutionary, but, being supported by so great 
authority, it was at once evident that the importance of the question 
demanded an accurate determination, and as a result of the immense 
amount of investigative study which has since been devoted to the 
problem, we are now in possession of data which enables us to speak 


with considerable certainty regarding many of the points involved. 

These data have been derived from the work of the British Royal 
Commission on Tuberculosis, of the German Tuberculosis Commission 
and of numerous individual investigators. Without going too much 
into detail, their results may be summarized as showing conclusively, 
in so far, at least, as character of bacillus is concerned, that pulmonary 
tuberculosis is practically always human in type, although two lung 
cases yielding the bovine type of bacillus were found by the British 
commission. On the other hand, in children a considerable percentage 
of the abdominal, meningeal and bone and joint tuberculosis and 
tuberculosis of the lymph-glands has been shown to be of bovine 
origin. 

The British commission investigated 108 cases and found 19 of 
bovine infection, as follows: 2 cases of pulmonary tuberculosis; 14 
cases of abdominal tuberculosis and 3 cases of cervical lymphadenitis. 
The German Tuberculosis Commission examined 56 cases and in 6 
found bacilli of bovine type. 

Park and Krumweide, of the New York Research Laboratory, 
have themselves studied 478 cases (1912), and adding these to the 
reports of others, have tabulated some 1,511 cases. These give results 
as follows (quoting their tables) : 
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TABLE 1. 


HUMAN 


Diagnosis 


Pulmonary tuberculosis ... 
Tuberculous adenitis, axil- 
lary or inguinal 


Tuberculous adenitis, | 


cervical 
Abdominal tuberculosis... .. 
Generalized 
all forms, including 
meninges 


Tuberculous meningitis.... | 


Tuberculosis of bones and 
joints 

Genito-urinary tuberculosis 

Tuberculosis of skin 

Miscellaneous cases 


Totals 


AMERICAN JOURNAL 


OF DISEASES OF CHILDREN 


AND Bovine Type oF Bacittus 1Nn 1,511 Reportep Cases 


(ParK AND KRUMWEIDE)* 


16 Years and 
Over 


5 to 16 
Years 





tuberculosis, | 


H 


778 





Mixed or double infections, eleven cases. 
*H means human; B, bovine. 


TABLE 


Diagnosis 


Pulmonary tuberculosis... 

Tuberculous adenitis, 
cervical 

Abdominal tuberculosis ... 

Generalized tuberculosis 
(alimentary ) 

Generalized tuberculosis... 

Generalized tuberculosis 
including meninges (ali- 
mentary ) 

Tuberculous menin gitis 
(other than above) 

Tuberculosis of bones and 
joints 

Tuberculosis of skin 


2.—PERCENTAGE INCIDENCE OF 


BoviNE INFECTION 


Adults 16 Years 
and Over 
Per Cent. 


Children 5 to 16 
Years 


Per Cent. 


Children Under 
5 Years 
Per Cent. 





0.0 


38.0 
3.0 


57 
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In their own series, of the fatal cases in children under 5 years, 
12.5 per cent. were bovine infections; while in the total series, 26 per 
cent. of all cases in children under 5 years were of bovine origin; 
35 per cent. in children 5 to 16 years of age, and only 1.5 per cent. in 
individuals above 16 years of age. The tables also show the rarity 
of fatal tuberculosis due to bevine infection in those over 5 years old, 
but a very high percentage of abdominal tuberculosis and cervical 
lymphadenitis due to bovine bacilli. 

Practically all authorities concur in the interpretation of these 
findings, though differing in their estimates of the relative importance 
of the two types of infection. 

Dr. S. A. Knopf, in a recent personal communication, says: “I 
believe strongly in the transmission of tuberculosis from cattle. Labo- 
ratory, as well as clinical experiments, and the experiences of the past 
few years of American and European investigators, show conclusively 
that about 10 per cent. of tuberculosis in children is due to the bovine 
type of bacillus.” 

M. J. Rosenau, in a similar communication, states that “up to one- 
fifth or one-fourth of all cases of tuberculosis in infants and children 
are associated with the bovine bacillus.” 

In England, Delépine, from a very careful study of the question, 
concludes that “it is possible to say without fear of exaggeration that 
not less than 25 per cent. of the tuberculous children under 5 years of 
age sufier from infection of bovine origin.” 

A. P. Mitchell, in a study of 72 cases of cervical adenitis in chil- 
dren, occurring in Edinburgh and its immediate vicinity, found sixty- 
five cases yielding bovine bacilli and only 7 cases yielding human 
bacilli. Thirty-five of the bovine cases were in children under 5 years 
old, and the remaining thirty in children under 12 years old. Of the 
children 2 years old or under, 84 per cent. had been fed on raw cow’s 
milk. 

J. Frazer of Edinburgh, in 100 cases of bone tuberculosis in chil- 
dren, found bovine bacilli in 62 per cent., and human bacilli in 35 per 
cent. of the cases, while 3 per cent. yielded both types. As indicative 
of the probable source of infection in the bovine cases, 73 per cent. of 
these children were under 3 years of age and had been fed unboiled 
cow’s milk. Conversely, of the cases showing a human type infection, 
71 per cent. gave a history of exposure to other cases in their families. 

Sims-Woodhead and other English investigators report similar 
findings, although percentages vary in different localities. [Edinburgh 
shows a particularly high percentage of bovine infections. Similarly, 
in Germany, wherever the subject has been studied by the bacteriologic 
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method, the percentage of bovine cases has been found to be from 
19 to 20. 

Orth, to cite but one eminent German authority, believes that at 
least 10 per cent. of all tuberculosis in children is due to bovine 
infection, and estimates that there are 200,000 persons in Germany 
with bovine bacillus infections. 

It is clear, then, if we accept the type of bacillus as the criterion 
of the source of infection, that bovine tuberculosis plays a highly 
important part in the production of human tuberculosis, particularly 
those forms of the disease which occur most commonly during child- 
hood, and is by no means a negligible factor as claimed by Koch. 

Not all investigators are agreed, however, that the type of bacillus, 
as so far determined, is a valid criterion of the total amount of bovine 
infection in man. Von Behring and his followers claim that the 
bovine bacillus is a very common cause of even pulmonary tuberculosis, 
maintaining that the infection occurs in very early life from the inges- 
tion of bovine bacilli, which, it has been shown, may pass through the 
uninjured intestinal mucosa and reach the lungs by way of the mesen- 
teric lymphatics and blood-stream, often leaving no abdominal lesions 
by which to trace their course. Bacilli so introduced into the body 
are believed to be capable of prolonged latent existence in the tissues, 
becoming active under favorable conditions even after many years, 


and in the meantime changing in type from bovine to human. This 
view has been strongly supported by Vallée, Calmette and many others, 
Calmette asserting, in 1905, that a majority of cases of pulmonary 
infection originated in this way. 

In this country, Ravenel has been one of the warmest advocates 


of the theory of the possibility of this method of infection. He has 
shown experimentally that infection of the lungs may be so produced, 
and has, in at least one instance, succeeded in changing a typically 
human type of culture, by passage through calves, into one showing 
typical bovine characteristics. He believes that the dearth of direct 
experimental evidence of such change is due to technical difficulties 
in the way of inducing artificially and over a sufficient period of time, 
conditions analogous to those under which the transmutation of type 
is supposed to occur in the human body, and pertinently points out the 
fact that if the tubercle bacillus is unable to change its characteristics 
under variable environments, it therein radically differs from bacteria 
in general. 

Von Eber, also, believes in transmutability of type, and claims to 
have been able, by passage through cattle, to produce from human 
cases a virulent type of bovine bacillus (from adults 36 per cent. and 
from children, 53 per cent.). 
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Another important question bearing on the problem of change of 
type arises from the apparently almost exclusive incidence of fatal 
tuberculosis of bovine origin in children below 5 years of age, and the 
rapid decline of all forms of bovine tuberculosis infection during the 
period of late childhood. It seems competent to inquire, since bovine 
infections constitute, as we have seen, so large a proportion of the 
tuberculosis of early life, what becomes of the bovine bacilli in those 
subjects who do not die, many of whom must surely later exhibit other 
forms of the disease. If bovine bacilli do not change their character- 
istics with the advance in age of their hosts, it would appear that they 
ought to be abundant in adults. 

Though there exists some actual and much presumptive evidence 
to warrant a belief in variability of type, however, it must for the 
present be said that the weight of opinion is to the contrary; but it 
must also be conceded that, regardless of the ultimate solution of this 
problem, we have in the already proved statistics of demonstrable 
bovine infection in children, ample occasion to regard tuberculosis in 
dairy cattle as a very serious menace. 

It is true that this statement is still controverted by some, but it 
can be shown that their adverse reasoning is, for the most part, based 
on clinical and not bacteriologic evidence. Thus, Medin, in a report 
on the autopsy findings in 7,630 children who died at the Stockholm 
Hospital from 1842 to 1911, during the first year of life, considered 
that in only 2 per cent of the cases was there evidence of primary 
intestinal infection, and that in the remaining 98 per cent. the infection 
was primarily in the lungs. He says in thirty years’ experience he has 
never seen a case of tuberculosis which he could ascribe to the use of 
milk. Such evidence is fallacious, as no one is at the present time 
able to differentiate the types of infection clinically. 

As bovine bacilli practically always gain access to the human body 
through the ingestion of contaminated milk or milk products, methods 
of prophylaxis must be directed toward the eradication of the disease 
from dairy herds (an economic and biologic problem too vast for more 
than mention here), but more especially must depend for success 
largely on measures designed to render milk from even tuberculous 
animals suitable for dietetic use. 

The United States Bureau of Animal Industry estimates that at 
least from 20 to 30 per cent. of the dairy cows in the United States 
are tuberculous, and, while in certain areas the percentage is very 
much higher; these figures are probably fairly indicative of the preva- 
lence of the disease in cattle throughout the civilized world. 

Many tuberculous cows expel bacilli with their milk, and in a very 
much greater proportion, virulent bacilli are found more or less con- 
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stantly in the intestinal discharges; so manure, as the most common 
and practically a universal contaminant of milk, is perhaps the chief 
vehicle for the transmission of tubercle bacilli from cow to baby. 

Certified milk, or what may be had in a few cities, an almost 
equivalent grade of milk, which is produced from efficiently tuberculin- 
tested cattle, under such rigid conditions of cleanliness as to almost 
altogether preclude manure contamination, is the only commercial 
milk which affords reasonable assurances of safety, and it should be 
obtained for little children whenever possible. Its cost of production 
is such, however, that it must remain a high-priced milk, beyond the 
reach of the great bulk of the population, and it cannot, therefore, of 
itself, have any very appreciable direct influence in the control of the 
spread of bovine infection to man. Recourse must then be had to 
methods which will render safe the ordinary grades of market milk. 
Dairy hygiene, unfortunately, in spite of high development in certain 
limited districts, is practically everywhere still extremely primitive, and 
so far as we can now see, ordinary milk, in a fresh state, will indefi- 
nitely remain a most dangerous food, the disadvantages of which, in 
respect to the general supply, can only be obviated by the proper 
application of pasteurization. This process is now obligatory in some 
of our large cities for all grades of milk except certified and inspected, 
and is also quite widely used in the milk trade even where not com- 
pulsory, but commercial pasteurization should be considered adequate 
only when carried out under conditions which assure a fresh and not 
excessively contaminated supply, heated to the requisite temperature 
of 60 C. for a period of twenty minutes, quickly cooled and kept iced, 
delivered early and consumed without delay, for such milk is prone to 
rapid fermentative changes. It is clear that these conditions can be 
enforced only by a system of strict and energetic official control, which 
is as yet impossible of realization in most communities. As at present 
carried on, pasteurization of market supplies is often worse than use- 
less, because of the inadequacy of the methods used, and the insuffi- 
ciency of the system of supervision by proper authority; and I am 
therefore very strongly of the opinion that while we should be unre- 
mitting in our advocacy of all possible improvements in dairy hygiene, 
including compulsory efficient pasteurization, we should, however, for 
the present teach that the only absolutely safe milk is that which is 
heated within the home of the consumer. Milk which is brought to 


just below the boiling-point in the family kitchen will never transmit 
bovine tuberculosis to the babies of the household; and since we are 
no longer afraid of the bogey of destroyed “vital principles” or what 
not in heated milk, knowing that the only “vital principles” in milk 


when it reaches the consumer are such as are contained in the bodies 
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of the living and oft-times pathogenic bacteria with which it is con- 
taminated, | am coming more and more to believe that, for infant- 
feeding, at least, all grades of milk should be so treated. It is, at any 
rate, imperative that young children should be given raw milk only 
when known to have been derived from cattle free from tuberculosis. 

It is unquestionably our duty as physicians to instruct our patients 
and the public that bovine tuberculosis is, without giving it undue 
weight and always keeping it in proper subordination to the larger 
problem of infection from human sources, a grave menace to human 
health, but that it is, by the simple expedient of home pasteurization, 
a disease most easily prevented in man; and as typhoid fever is now 
coming to be regarded as a reproach to the community in which it 
occurs, so must this disease become. 


Berkeley National Bank Building. 





THE INFLUENCE OF LACTOSE ON THE METABOLISM 
OF AN INFANT 


WITH SPECIAL REFERENCE TO FAT, NITROGEN AND ASH * 


FRITZ B. TALBOT, M.D. ano LEWIS W. HILL, M.D. 
BOSTON 


As there are very few metabolism experiments which throw much 
light on the digestion of sugar and its effect on the digestion and 
absorption of the other food components, the following investigation 
was undertaken to increase our knowledge of this phase of the subject. 


J. P. entered the Massachusetts General Hospital, Sept. 12, 1913, at the age 
of 5 months. The family history was negative. The baby was born prematurely 
at seven months, April 11, 1913, weighing 4%4 pounds, (2.05 kg.). He was never 
breast-fed and had been given condensed milk or modified milk with pro- 
prietary foods containing maltose and had never thrived. During July he had 
“cholera infantum.” He entered the Boston Floating Hospital, Aug. 14, 1913, 
where he remained until he was transferred to the Massachusetts General Hos- 
pital, one month later (Sept. 12, 1913), at which time he weighed 9 pounds 15 
ounces (4.54 kg.). 

The physical examination showed that the child was moderately emaciated, 
very much under weight, but there was no evidence of rickets. The exami- 
nation was otherwise normal. The digestion was weak. The von Pirquet skin 
test was negative. During the patient’s stay in the hospital his progress was 
as follows: 

Sept. 19: He was moderately emaciated; color pale, but he was playful 
and smiled:. His food at this time was: Fat 2.00, lactose 5.63, protein 1.63; 
1,400 c.c. in twenty-four hours. 

September 25: The amount of sugar was increased and he received: fat 
1.95, lactose 7.32, protein 1.71; 1,400 c.c. The only abnormal factor recorded 
at this time was a diffuse subcuticular redness of the face on the 28th, which 
lasted only twenty-four hours. 

October 2: The food was: fat 1.66, lactose 9.93, protein 1.78; 1,400 c.c. 
There was very rapid gain in weight, strength and general condition. The 
flesh became firmer; there was no edema. There was no irritation from the 
stools. 

Oct. 8: Fat 1.75, Lactose 14.0, protein 1.80; 1,400 c.c. This was taken well 
for forty-eight hours; then he refused part of his food, regurgitated a portion 
and began to have frequent loose, green, acid stools, which irritated the but- 
tocks and made them red. He was uncomfortable. The lactose in the food 
was, therefore, diminished, October 10, so that he received fat 1.55, lactose 9.15, 
protein 1.71. After this he took the food better but continued to have some 
discomfort and six large, watery, green stools a day, containing many small 
soft curds and a few large tough curds, with a moderate amount of mucus. 
The physical examination, including the ears, showed no extraneous cause for 
the symptoms of indigestion. 


* Read before the Section on Diseases of Children at the Sixty-Fifth Annual 
Session of the American Medical Association, Atlantic City, N. J., June, 1914. 
*From the Children’s Medical Department, Massachusetts General Hospital. 





TALBOT AND HILL—LACTOSE 219 


October 14: The formula was: fat 1.67, lactose 4.60, protein 1.84; 1,400 c.c., 
which corresponded closely with the amounts given in Period 1. He imme- 
diately became comfortable, regained his appetite and only passed one formed, 
hard, yellow stool a day. After this the formulas were: 

October 23: Fat 2.60, lactose 4.47, protein 1.70; 1,400 c.c. 

October 30: Fat 3.14, lactose 4.38, protein 1.75; 1,400 c.c. 

(For weight, calculated calories and temperature, see chart). 


METHOD OF PROCEDURE 


A sample of the food was taken each day during the metabolism 
periods and examined. The baby was made comfortable on a Brad- 
ford frame devised by one of us and previously described.1 Each 
period was marked off with charcoal. All the periods commenced at 
noon, after which time all the urine was collected and saved until 
noon three days later. (Thymol was used as a preservative.) It was 
assumed that this urine was representative of the metabolism, since 
the same amount and percentage of food was given to the baby for at 
least two days in one instance, and for three days in all others before 
the period was commenced. Charcoal was placed in the noon feeding 
at the beginning of the period and in the noon period at the end of the 
period to mark off the stools. All the stools were collected from the 
first appearance of the charcoal, until the next stool containing charcoal 
appeared three days later. The first charcoal stool represented the 
beginning of the period and was saved, and the second charcoal stool 
represented the end of the period and was thrown away. 

The amounts of food taken were carefully measured and any food 
that was not taken was subtracted from the daily intake. 

The chemistry was done by one of us (Hill) in the Department of 
Biological Chemistry at the Harvard Medical School. 

Methods.—The total nitrogen of the milk, urine and feces was 
determined in the usual manner by the Kjeldahl method. The figures 
representing protein were found by multiplying the nitrogen by the 
factor 6.37. 

Fat.—The milk-fat was determined by the Adams paper coil which 
was extracted in a Soxhlet apparatus.2, The fat in the stool was 
determined by the Folin-Wentworth method.* 


Sugar.—Milk-sugar was determined by titration with Fehling’s 
solution. Although this is not a particularly satisfactory method 
because the end point of titration is not abrupt, it is simple to perform 


1. Talbot, F. B.: Apparatus for Metabolism Experiments in Male aaa a 
Jour. Am. Med. Assn., Nov. 27, 1909, p. 1818. 

2. Hawk: Physiological Chemistry.- 

3. Folin and Wentworth: Jour. Biol. Chem., 1910, vii, 421. 
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and sufficiently accurate for the purpose of this investigation.* Quali- 
tative tests were made for sugar in the stool.° 

Ash.—aA silica crucible was used in the determination of the ash. 
Great care was taken during incineration not to use too much heat, to 
prevent the loss of the chlorids of milk, which are volatile at high 
temperatures. 


TABLE 1~ 
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Acidity of 
Feces 


Fat Acid 


N., gm 
Sugar, gm 
Total Fat 
Soaps and 
Neut. Fat 


Protein 





64.98 216.72 
(N= 10.20) 


72.23 307.44 
(N = 11.34) 


74.91 16.86 
(N = 11.76) 


63.15 12.75 | 14.46 | 
(N= 9.90) 


77.58 17.85 | 4.43 
(N = 12.18) | 


71.66 ‘ 6.43 
(N = 10.35) 


130.93 73.25 182.64 
(N=11.5) 





Acidity of the Stools —It was found impractical for various rea- 
sons to determine the acidity of the fresh moist stool. This would 
have been the ideal procedure. All the determinations of acidity were 
made on the dry stool, although we realize that these figures are not 


4. The Wollny refraction meter was tried but found unsatisfactory and 
discarded. 

5. Tests were made with Benedict’s, Fehling’s and Nylander’s reagents as 
well as with phenylhydrazin. 
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of absolute value because some of the lower fatty acids may volatilize 
during the drying, they are of great relative value in comparing the 
acidity of the stools in different periods. One gm. of dried feces was 
weighed out, rubbed up in a mortar with a little water to the consist- 
ency of a thin paste, and then transferred to a beaker, enough water 
being added to make it up to about 100 c.c. This mixture was then 


—METABOLISM OF J. P. 
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41.41 | +356 | 5,275 | 5450 +175 














a 


brought to a boiling-point and kept just below this for fifteen minutes, 
being shaken every minute or two. It was then filtered, washed out 
with hot water and the acidity of the filtrate was determined by titrat- 
ing with fiftieth-normal sodium hydroxid with phenolphthalein as the 
indicator. 

Results ——Table 1 gives the results of seven periods. Table 2 gives 
the percentage composition of the dried stools with a description of 
the character of the stools passed during each period. 
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DISCUSSION OF RESULTS 


Clinical—During Period 1, while the baby received 133 calories 
per kilogram of body weight there was slight gain in weight; in Period 
2. with 7.3 per cent. lactose and 171 calories per kilogram of body 
weight, there was a very rapid gain of 315 gm. in three days. Clin- 
ically, this gain did not seem to be due to retention of fluid (there was 
no edema), but to the actual formation of new fat. A gain of 275 gm. 
continued in Period 3, when 181 calories were taken. The digestion 
in all three periods was apparently perfect. Four days before Period 4 
was commenced a larger percentage of sugar was given, but as there 
were loose watery, acid, burning stools on the following day, the per- 
centage of sugar was reduced to the same percentage as in Period 3, 
when there had been no symptoms of indigestion. During Period 4 
the stools were irritating and contained both fat curds and casein curds. 

A glance at Table 1 will show how well the figures representing the 
per centage of fat and nitrogen absorbed, correspond with the clinical 
records showing an excess of soft, fatty curds and hard casein curds 
in the stools. The sugar was again reduced, so that in Period 5 there 
was one firm stool a day. During Periods 4 and 5 there was a loss in 
weight. The amount of fat was therefore increased in Periods 6 and 7 
and he began to gain weight rapidly. 


The Metabolism of Lactose-—Sugar was not found in either the 
urine or the stools in any of the seven periods, and we feel that none 
was lost in the form of sugar from the body. The acidity of the stools 
remained about the same in Periods 1 and 2, and increased slightly in 
Period 3. In Period 4 there was a sudden increase in acidity to five 
times as much as in the previous period, and coincidently the charac- 
teristic green watery, acid stools appeared. Escherich was the first to 
draw attention to this type of stool as a symptom of fermentation of 
sugar, and our experience coincides with his teachings. These stools 
gave qualitative tests for lactic, acetic, succinic and butyric acids.* It is 
conceivable that such bacteria as the Bacillus lactis aerogenes, the 
Bacillus bifidus, the Bacillus acidophilus and the colon group, can be 
fed so much sugar that their activity increases to such an extent that 
they carry the catabolism of sugar beyond the usual point. This 
becomes fermentation of sugar when it goes beyond a certain point, 
the end-result being the acids enumerated above. When these acids 
are present in large enough amounts, they become irritants and the 
body proceeds to rid itself of them in the quickest manner. Any irri- 


6. Succinic acid was found by the pyrrol test; lactic by the Uffelmann and 
also Hopkins and Cole tests; acetic by sulphuric acid plus alcohol, which resulted 
in the characteristic odor; butyric sulphuric acid and odor. These acids had 
previously been separated so far as possible by fractional distillation. 
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tating substance in contact with the intestinal mucous membrane 
stimulates the formation of mucus and causes increased peristalsis. 
This causes the food to be moved along more rapidly than usual and 
there results an increased number of stools. The fat and casein may 
be carried along so rapidly that their digestion is not completed and 
they may appear in the form of fat and casein curds. In period 4 the 
percentage of fat absorbed dropped from about 90 per cent. (Period 3) 
to 74.99 per cent., and the absorption of nitrogen decreased from 
90 per cent. to 79.59 per cent. The absorption of both of these ele- 
ments of the food returned to over 92 per cent. in the subsequent 
periods, when the stools were normal in number and character. 

Lactose and the Retention of Nitrogen—The increasing amounts 
of lactose was accompanied by greater retention of nitrogen. In 
Period 3 it reached 3.16 gm. in the three days. A possible explanation 
of this fact may be found in the work of Kendall and Farmer’ on the 
metabolism of bacteria, which goes to show in the test-tube that, when 
sugar was present in the food, less ammonia nitrogen was formed than 
when sugar is absent. If the results found in the test-tube are appli- 
cable to the intestinal canal, it seems probable that the reason more 
nitrogen is retained in the body when sugar is present is not that the 
sugar makes the nitrogen more easily absorbed, but that the intestinal 
bacteria use the sugar in preference to the protein and form less 
nitrogen to be carried away in the stools, or in other words, they leave 
a larger amount for absorption in the body. In Period 4 the nitrogen 
retention was lowered to one-half of that in the previous period. In 
the next two periods (5 and 6) there was essentially a nitrogen equili- 
brium. The figures shown in Periods 1, 2 and 3 correspond with those 
given by Keller, Rothberg, Massaneck, Rommel, Tada and Orgler,* 
who found that the sugar in the food influenced the retention of 
nitrogen in the body. 

Lactose and the Digestion and Absorption of Fat.—The literature 
of the physiology and pathology of the metabolism of fat has been 
summarized by Freund’ and by one of us,’® so that it will not be given 
again in this article. 

Table 2 shows that increasing amounts of sugar did not influence 
the splitting of fat so long as the digestion remained normal. The 
percentage of fat that was split was very high in Periods 1, 2 and 3, 


7. Kendall and Farmer: Jour. Biol. Chem., 1912, xii, Nos. 1, 2 and 3; xiii, 
No. 1; 1913, xv, No. 2. 

8. Orgler: Der Eiweisstoffwechsel des Sauglings; Ergebn. d. inn. Med. u. 
Kinderh., 1908, ii, 486. 

9. Freund: Ergebn. d. inn. Med. u. Kinderh., 1909, iii, 139. 

10. Talbot: Am. Jour. Dis. Curivp., 1911, i, 173-192. 
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being respectively 89 per cent., 91 per cent. and 84 per cent. In 
Period 4 only 60 per cent. was split when there was diarrhea. 

The absorption of fat remained high in all periods except Period 4, 
when there was an acid diarrhea and about 25 per cent. of the fat in 
the food was lost in the stools. (This loss of fat plus the loss of pro- 
tein added up to 186.7 calories in two days, which represents 15 calories 
of food per kilogram of body weight that were not absorbed at all. 
The high acidity of the stool represented sugar that was not utilized 
and may be considered as evidence of a further loss of energy.) 

The Acidity of the Stool—-The methods of determining the acidity 
of the stool in this investigation were very crude, and, as was stated 
above, we consider that the figures are only of relative value. The 
acidity of the stool in cubic centimeters of tenth-normal sodium 
hydroxid increased fivefold from Period 3 to Period 4. 

Although no definite conclusions may be drawn from these figures, 
a very suggestive explanation may be given for the diminished absorp- 
tion of fat while the stools were acid. Either the irritating acids 
increased the intestinal peristalsis so much that the food was not in the 
intestinal canal long enough for complete splitting and absorption of 
the fat, or the acidity was so great that the bile acids were decomposed 
and the emulsion of fat interfered with in such a manner that it could 
not be absorbed in the usual manner." It is possible that both of these 


factors played a part in the diminished absorption of fat during this 
period. 


Lactose and the Retention of Ash—With each increase in the 
amount of sugar beyond 7 per cent., there was less ash retained in 
the body, while in Period 4 more ash was excreted than was ingested 
(there was a negative balance). During the subsequent periods with 
the sugar and protein in the food stationary and with increasing 
amounts of fat, the ash balance for all three periods was positive and 
essentially the same. These figures seem to indicate that the sugar 
plays a very important part in the retention of ash, and possibly a 
greater part than either fat or protein. It is necessary to discuss in 
this connection the question whether most of this ash represents cal- 
cium and magnesium, or sodium and potassium. It was impossible to 
include these estimations in this investigation. 

Calories —This investigation might be criticized in that varying 
amounts of food energy were given in the different periods and that, 
as a result, the infant was overfed in some periods and underfed in 
others. In another publication,!? which is shortly to appear in conjunc- 


11. See Moore and Krumbholz: Jour. Physiol., 1897-98, xxii, p. liv. 
12. Carnegie Inst. Wash., Pub. 201, Washington, 1914; Am. Jour. Dis. CHILp., 
1914, viii, 1. 
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tion with Dr. F. G. Benedict, one of us (F. B. T.) has figures to show 
which indicate that the traditional number of 120 calories per kilogram 
of body weight do not apply to all babies ; that the basal metabolism of 
an atrophic baby may be 100 per cent. greater than that of a healthy, 
well-nourished, fat, normal infant. For this reason we believe that 
discussion of this point must be deferred until further data are avail- 
able on the subject. 
CONCLUSIONS 


1. Increasing amounts of sugar up to a certain limit increase the 
retention of nitrogen, and beyond that point may diminish the absorp- 
tion and possibly the retention of nitrogen. 


2. Increasing amounts of sugar do not affect the absorption of fat 
up to a certain point, beyond which point there may be a diminished 
absorption of fat. 

3. Sugar given beyond certain limits may result in a greatly 
increased acidity of the stool and diarrhea. The diarrhea is probably 
a result of the increased peristalsis. Clinical evidence of a carbohy- 
drate fermentation is the scalded, irritated skin of the buttocks and the 
green, watery acid stools. 

4. The retention of ash seems to depend on the amount of sugar in 
the food. When the amount of sugar is increased beyond a certain 
point, there may be a negative balance and the ash may be lost from 
the body. It is impossible to say whether this negative balance is due 
to the diarrhea, or the increased acidity of the stool, or other factors 
in which fat plays a part. 

5. Clinically, the amount of sugar which an infant can digest and 
absorb varies with the individual. There is no fixed point in a given 
individual at which sugar will or will not be digested at a given time. 
Other factors than the amount of sugar may influence its digestion. 


311 Beacon Street —23 St. John Street. 
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EXAMINATION OF THE CHEST IN CHILDREN * 


RICHARD M. SMITH M.D., ann CLIFFORD D. SWEET, M.D. 
BOSTON FRESNO, CAL. 


The importance of the examination of the chest in children was 
forced on our attention in the Children’s Department at the Massachu- 
setts General Hospital because of the large number of patients brought 
to us by school nurses and friendly visitors to determine whether or 
not tuberculosis was present. It has been our custom in doubtful cases 
in addition to the customary physical examination to do a von Pirquet 
skin reaction aad to have a roentgenogram made of the chest. We have 
recorded also the weights and tried to secure the morning and evening 
temperature. The same methods of examination have been employed 
in other patients having symptoms pointing to disease of the lungs. 
We have tabulated the results of our studies in 100 cases (all of these 
patients have been examined by one of us, and nearly all of them by 
both of us). The course of events has been followed for many months 
in most of the children so that our diagnoses have been proved. A few 
cases have been seen for the first time within a few weeks. The 
primary interest in this connection is and will remain, of course, in 
determining the presence or absence of tuberculosis, but if we are 
content to leave the matter there many important conditions will be 
overlooked. It is essential also to bear in mind the distinction between 
tuberculous infection and active tuberculous disease. The prevalence 
of healed tuberculous lesions found on post-mortem examination is too 
well known to need discussion. Tuberculous infection can be deter- 
mined ante mortem in most instances, but this does not mean that the 
individual so infected has active tuberculous disease and needs to 
undergo treatment. If treatment were indicated in all such infected 
individuals, most of us would be in sanatoriums. After the presence 
of tuberculous infection has been determined it is necessary to decide 
whether or not that infection is active. Many non-tuberculous patients 
will show infection with some other organism and may require active 
treatment. 

CLINICAL DATA 


Age.—The ages of our patients varied from 11% to 13 years. The 
majority were from 5 to 10 years. 


*From the Children’s Medical Department Massachusetts General Hospital. 
* Read before the Section on Diseases of Children at the Sixty-Fifth Annual 
Session of the American Medical Association, Atlantic City, N. J., June, 1914. 
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Temperature——The temperature records were taken ‘in the clinic 
and at home either by a district or hospital nurse, and in some instances 
by mothers. In all but 23 out of the 100 children the temperature was 
as high as 99 on at least one observation, and in only 14 instances did 
the temperature go above 99.8. In these 14 cases the maximum tem- 
perature was 100 in 10, and 100.2, 100.6, 101 and 102 in the others. 
These highest temperatures, except in one instance, were due to other 
causes than tuberculosis. Eight of the 14 cases with elevated tem- 
perature had no tuberculous infection; 3 had active tuberculosis. In 
the whole series of 100 cases there were 9 children with active tuber- 
culosis, and only 3 of these showed at any time a temperature above 
99.4. From these observations it would seem that slight rises in tem- 
perature are common, and when present, even in patients showing lung 
symptoms, are more often due to some other cause than tuberculosis, 
and that tuberculosis may be present with very little or no elevation in 
temperature. 

W eight.—The weights of patients were taken in the clinic and com- 
pared with the average weight of children of the same age. Sixty-five 
children were underweight. Two of the patients with active tuber- 
culosis were above the average weight. This factor by itself is of 
relatively little importance, because it is largely dependent on food 
and general hygiene. 

Night Sweats.—Only ten cases in the whole series had night sweats. 
None of these ten cases had active tuberculosis. Stating this in another 
way, none of the cases of active tuberculosis had night sweats. This 
bears out the common impression that in children this sign is of no 
assistance in the differentiation of tuberculosis from other infections. 

Cough.—Cough in this series is of no value as a comparative factor 
since all the patients had this symptom except those brought to the 
clinic for examination of the lungs because of known exposure to 
tuberculosis. 

General Malaise -—Under this symptom may be included all the 
complaints which describe the feeling of being ill. The presence of 
this symptom may of course be due to disease from any organism, but 
it is not safe to conclude that its absence excludes tuberculosis. Four 
of our patients with active tuberculous disease appeared to be in per- 
fect health. The diagnoses in these patients were made only because 
of the routine examination. 

Exposure to Tuberculosis Thirty-four children gave a history of 
known exposure to tuberculosis. Of this number only 6 had a nega- 
tive von Pirquet reaction. These 6 have all been followed. No further 
signs of tuberculosis have developed and their general condition has 
improved. There seems to be no good reason to doubt the accuracy 
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of the reaction. In 2 cases the positive von Pirquet was the only sign 
of tuberculous infection. Of the 34 cases with known exposure, 18 
showed on examination signs in the lungs, 22 had a positive D’Espine’s 
sign and 30 showed by roentgenoscopy some pulmonary lesions; only 
5 had active tuberculosis, 3 of the lungs, 1 of the bones and 1 of the 
eye. It would seem from this study that only a very small proportion 
of children who are exposed to tuberculosis escape infection, but that a 
considerable number of those infected are able to survive the active 
stage of the disease. 


Sputum.—It is harder to secure sputum in children than in adults, 
but if obtained it is of the same value. Only 4 of our cases with active 
tuberculosis had a sputum examination, and 2 of these were positive 
for tubercle bacilli. Twenty-five cases out of the whole series had a 
sputum examination, most of them repeatedly. Five showed influenza 
bacilli in sufficient proportion, so that the diagnosis of influenza bron- 
chiectasis was made. This condition is of course as definite an entity 
as tuberculosis and deserving as careful study. Eighteen cases showed 
in the sputum so many organisms that no single one could be con- 
sidered of etiologic significance. 


COMPARISON OF LUNG SIGNS AND THE ROENTGEN RAY 


The physical examination of the lungs was negative in 34 cases. 


No roentgenogram was taken in 2 of these, in 4 roentgenoscopy was 
negative, in 20 it showed only an enlargement of the glands or thicken- 
ing about the lung roots, in 4 it showed slight haziness at one apex, 
in 3 a process in the midst of a lobe and one was a patient with per- 
tussis. Sixty-six cases on examination showed signs in the lungs — 
dulness, changes in breathing, increased fremitus or the presence of 
rales. The Roentgen findings coincided with the clinical examination 
in 49 cases, or 74.24 per cent. In the other 17 patients the examination 
of the lungs showed in 14 cases slight dulness at one or the other apex, 
and in 3 cases a few scattered rales, but the roentgenogram was clear. 
These figures show a remarkable agreement between the physical 
examination of the chest with negative or positive findings and the 
roentgenograms. 

If we approach the subject from the other angle, 89 cases showed 
by roentgenoscopy some lesion in the chest. This might seem an 
unduly large number, but it must be remembered that all the 100 cases 
under study were selected because of symptoms which would indicate 
some pathologic condition in the chest. 

Disregarding for the moment the question of bronchial glands, 
there were 52 instances in which roentgenoscopy revealed some lesion 
in the lungs themselves; of these, 41 cases, or 78.84 per cent., showed 
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signs in the lungs by the ordinary methods of auscultation and per- 
cussion ; 11 cases, or 21.15 per cent., did not show anything on physical 
examination. The Roentgen ray in 7 of these negative cases showed 
only slight haziness at one apex, and in the other 4 a process in the 
midst of the lung. 

In no patient without symptoms in which the Roentgen ray alone 
showed a departure from the normal was there considered to be suffi- 
cient evidence for active treatment. The Roentgen ray did serve in 
two patients with symptoms to make us surer than we could have been 
otherwise that the trouble was in the lungs. It would seem that as an 
aid to clinical examination of the lungs, especially in the study of 
deep-seated lesions, the Roentgen ray is valuable, but it is not to be 
taken as a method to replace a careful physical examination of the 
chest. 

BRONCHIAL GLANDS 


The signs usually considered in the diagnosis of enlarged bronchial 
glands are increased dulness with change in the breath-sounds and 
fremitus along the sides of the vertebral column at the level of the 
scapulae; transmission of the nasal quality in the whispered voice as 
heard over the vertebrae below the first dorsal, and roentgenograms. 
Certain other signs, such as dilatation of the superficial veins of the 
front of the chest and dulness over the manubrium, occur in excep- 
tional instances. Other rare signs are due to pressure on the laryngeal 
nerves. One of our patients had only one complaint, hoarseness, com- 
ing on gradually, but well marked when first seen. He showed para- 
vertebral dulness, D’Espine’s sign and a positive roentgenogram. The 
von Pirquet reaction was negative and there was no other indication 
that he had a tuberculous infection. Under observation his hoarseness 
has gradually improved and coincident with this the D’Espine sign has 
decreased from the fifth to the third dorsal vertebra, and the roent- 
genogram has shown the shrinking of the glands. In the 100 cases, 
20 showed dulness with or without change in breathing at the lung 
roots and in every instance the D’Espine sign was positive and the 
Roentgen ray revealed bronchial glands or thickening of the lung roots 
except in 2 cases in which the D’Espine sign was not recorded, but 
the roentgenogram was positive. Seventy out of the 100 cases had a 
positive D’Espine sign down to or below the second dorsal vertebra. 
Of these, 65, or 92.85 per cent., had positive roentgenograms, 3 had 
negative roentgenograms and in 2 no roentgenograms were taken. 
Two of the cases in which roentgenoscopy was negative showed 
D’Espine’s sign to the fifth, the other to the second dorsal vertebra. 
There is no explanation for these discrepancies, but it would seem, 
except in rare instances, that a positive D’Espine sign means enlarged 
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bronchial glands. The only case which we were able to follow to post- 
mortem examination showed paravertebral dulness, a positive D’Espine 
and a positive roentgenogram, and at necropsy there was marked 
enlargement of the bronchial glands. In 16 instances the roentgeno- 
gram was the only evidence of enlarged bronchial glands, and the plate 
often showed in these instances a marked enlargement. Presumably 
these glands were so situated as to cause no pressure and thus escaped 
detection. The 70 cases with positive D’Espine’s sign shown a positive 
von Pirquet reaction in 41 instances, or 58.57 per cent., a negative 
reaction in 27, or 38.57 per cent., and in 2 the test was not done. The 
one instance of enlarged bronchial glands examined post mortem had 
a negativé von Pirquet, and no tuberculous focus was found at 
necropsy. The glands in this case were due to an acute endocarditis. 
These figures emphasize the importance of remembering that a diag- 
nosis of enlarged bronchial glands does not mean necessarily tuber- 
culous glands. In several instances it was possible to observe by the 
D’Espine sign and the Roentgen ray the appearance and disappearance 
of the bronchial glands during the course of an acute bronchitis or 
endocarditis. Any infection in any part of the body drained by these 
glands may give rise to their enlargement. 


VON PIRQUET REACTION 
There were 62 positive and 35 negative von Pirquet reactions, and 
in 3 patients the test was not done. Of the 62 positive cases, 24, or 
38.7 per cent., had a known exposure to tuberculosis, 45 had a positive 


D’Espine sign and 56 showed signs in the lungs by Roentgen examina- 
tion. Only 7 of the positive reactions were in patients having an active 
tuberculosis; the others had without doubt a healed process in many 
instances shown by some physical sign. None of the cases with nega- 


tive reaction had tuberculosis proved by other means, but many of 
them showed physical signs of disease in the lungs. 


Case 1 (5).—This patient was 11 years old and came to us complaining of 
a cough which had lasted for several years. It was especially severe during the 
winter and accompanied by a considerable amount of sputum. The examina- 
tion of the lungs was negative except for a few scattered rales. Repeated 
examinations of the sputum showed no tubercle bacilli. D’Espine’s sign was 
negative. Roentgenoscopy revealed the lung markings matted together and 
abnormally dense especially on the right, more marked at the base; the apices 
normal. The von Pirquet reaction was negative. This case was considered 
to be one of chronic bronchitis. 

Case 2 (11).—This patient, 12 years old, complained of cough lasting for 
several months with profuse expectoration. The examination of the lungs 
showed many small areas of dulness over both bases without change in breath- 
ing and many scattered coarse rales. Repeated examinations of the sputum 
showed no tubercle or influenza bacilli. The D’Espine sign was negative. 
Roentgenoscopy revealed enlarged glands at both roots, especially the right, 
with slight thickening of the linear markings, right apex slightly dull. A sec- 
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ond roentgenogram several months later showed some pathologic process at 
the root of the right lung. Fluoroscopic examination showed that the diaphragm 
on the left did not move so well as on the right, and that there was a dull 
spot at the root of the right lung. Several von Pirquet reactions were done and 
were negative. This patient had been at a state sanatorium for tuberculosis 
and the case was recorded in the classification of that institution as “not 
determined.” It was considered by us to be one of chronic infection of the 
lung roots with some organism not the tubercle bacillus. 


Case 3 (39).—A child of 5 years, who three years ago had pneumonia, since 
when about every two months, she had had attacks of coughing lasting from 
two to three days accompanied by pain in the side, fever and profuse yellow 
expectoration. The cough did not entirely disappear between attacks. On 
examination the lungs showed increased paravertebral dulness and_ slightly 
impaired resonance over the right base. The sputum showed no tubercle bacilli 
and no influenza bacilli, but many other organisms. D’Espine’s sign was posi- 
tive to the fifth thoracic vertebra. The Roentgen ray showed enlarged bron- 
chial glands and a pathologic process involving both lungs. The von Pirquet 
reaction was negative. This was considered to be a case of chronic bronchitis, 
quite possibly bronchiectasis. 

Case 4 (53).—A child, 4 years old, who complained of attacks of coughing 
coming once or twice a month lasting two or three days and accompanied by 
fever and thick yellow sputum. On examination the lungs showed dulness 
with distant breathing and moist rales at the right base. D’Espine’s sign was 
positive to the fourth thoracic vertebra. The Roentgen ray showed enlarged 
brenchial glands and some pathologic process at the root of the right lung 
with a dull area in the region of the right bronchus. The von Pirquet reaction 
was negative. It is fair to say that the Roentgen interpretation said “bronchiec- 
tasis or bronchopneumonia, no evidence of tuberculosis.” It was considered to 
be a case of bronchiectasis. 

Case 5 (65).—A child, 10 years old, who came to us with the statement that 
three years ago she had had pneumonia and since then she had caught cold 
easily. She had attacks of fever and recently a considerable amount of sputum. 
She had had no night sweats. Examination of the lungs showed slight dul- 
ness at the right apex without change in breathing except during the time 
when she had a cold; then there were a few scattered rales. Repeated exami- 
nations of the sputum failed to show any tubercle bacilli or influenza bacilli. 
D’Espine’s sign was positive to the fifth thoracic vertebra. The Roentgen ray 
revealed enlarged bronchial glands and a pathologic process involving both 
lungs. Repeated von Pirquet reactions were negative. This was believed to 
be a case of bronchiectasis. 

Case 6 (66)—A child, 10 years old, who for two months had had pain in 
the back and recently had begun to have a considerable amount of thick yel- 
low sputum. On examination the lungs showed at the right apex dulness with- 
out other changes and dulness in the middle of the left lung and toward the 
left base with slight change in breathing and medium and fine crepitant rales. 
Many examinations of the sputum showed no tubercle bacilli or influenza bacilli. 
D’Espine’s sign was positive to the fourth thoracic vertebra. Roentgenoscopy 
revealed enlarged bronchial glands and mottling of both lungs, more marked 
about the roots but extending to the apices. The von Pirquet reactions were 
negative. This was considered to be a case of bronchiectasis. 


The analysis of these cases has shown that only 9 out of 100 
suspected cases had active tuberculosis ; that 63 had evidence of tuber- 
culous infection, now in a quiescent state, and that 39 had no evidence 
of tuberenlosis of any kind. It is important to find the cases of active 
tuberculosis and give them the proper care. It is equally important to 
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be sure that this diagnosis is correct. Patients with old inactive scars 
of tuberculous infection should not be treated as cases of active tuber- 
culosis. A considerable number of children suspected of having tuber- 
culosis will be proved to have an infection with some other organism 
than the tubercle bacillus. These patients need proper treatment. A 
part of this treatment consists in keeping them away from exposure 
to tuberculosis either outside or in a tuberculosis sanatorium. These 
patients deserve and should receive the most careful consideration. 


329 Beacon Street.—Griffith-McKenzie Building. 





THE ABSORPTION OF FAT FROM THE INTESTINAL 
TRACT OF THE ACTIVELY TUBERCULOUS CHILD * 
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Assistant Professor of Pediatrics, University of Minnesota. 


MINNEAPOLIS 


The question of fat absorption from the intestinal tract of the 
actively tuberculous child is one of considerable importance. This is 
particularly true in view of the fact that it is almost a universal custom 
to feed the tuberculous child on a diet especially rich in fat. 

Two things are considered advantageous to the tuberculous child: 
(1) to bring about as rapidly as possible a pronounced increase in 
weight ; (2) to have this gain represented as much as possible by the 
deposit of fat in the tissues. While both of these considerations were 
purely empirical, the extensive studies on food metabolism carried 
out in recent years have shed much light on the factors which should 
influence the choice of diet for this affection. 

It has been shown that diet may not only affect the chemistry of 
the tissues of an organism to a very marked degree but also play 


an important role in influencing the resistance of the tissue to disease 


process. 

Weigert' has shown by experiments on animals that both the fat 
metabolism and the water metabolism of the tissues are important 
factors. He has shown that the age of the animal and the manner 
of feeding determine the water retention. The amount of water con- 
tent in the tissue depends not only on an increase or decrease of fat 
substance in the tissue but also on variations of the fat-free residual 
substance in them. 

The tissues of the animal fed on protein and fat-rich food show 
the largest amount of fat-free residual substance and are low in water 
content, while conversely those fed on food low in protein and fat, 
but rich in carbohydrate, show a small per cent. of fat-free residual 
content but retain much fluid. He has further demonstrated by 
experiments on pigs infected with tuberculosis that animals fed on 


* Read before the Section on Diseases of Children at the Sixty-Fifth Annual 
Session of the American Medical Association, Atlantic City, N. J., June, 1914. 

*From the Minneapolis City Hospital and the Department of Medicine of 
the University of Minnesota. 

1. Weigert, R.: Ueber dem Einfluss der Ernahrung auf die chemische 
Zusammensetzung des Organismus, Jahrb. f. Kinderh., 1905, Ixi, 178; Ueber 
dem Einfluss der Ernahrung auf die Tuberkulose, Berl. klin. Wehnschr., 1907, 
xliv, 1209. 
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carbohydrates and with pronounced water retention in their tissues 
are the least resistant to this infection, whereas those fed on fat-rich 
mixtures, resulting in low water retention and high specific gravity 
of the tissues, succumbed much less readily to the inroads of this dis- 
‘ase. Fattening the animals rapidly by forced feeding did not seem 
to hinder in any particular way the destructive influence of the infec- 
tion. Weigert’s experiments seem to emphasize the important rela- 
tionship of fat metabolism and water retention of the tissues to the 
production of immunity. 

The importance of diet in its relationship to tissue metabolism is 
further emphasized by Czerny’s? important studies and publications 
on the exudative diathesis or the scrofulous manifestations of the 
older writers. He calls attention to the extremely intimate connection 
existing between these manifestations and the diet. This is shown 
by the reaction of individuals affected with the exudative diathesis to 
certain kinds of food. With few exceptions, such as are cited by 
Finkelstein,* overfeeding or attempts to bring about forced gain in 
weight results in the prompt appearance of these manifestations or in 
their aggravation, if already present. The reaction seems particu- 
larly prompt and pronounced if milk, cream, eggs or large quantities 
of concentrated sugars form the chief ingredients of the diet. 

There is still much difference of opinion whether many of the 
scrofulous or exudative manifestations are tuberculous in their nature 
or not. This fact has been clearly shown, that the selection of a diet 
which is not especially rich in fat and which does not favor retention 
of fluid in the tissues influences favorably the scrofulous or exudative 
manifestations in the tuberculous child. 

Just what particular part of the metabolism of the scrofulous or 
exudative child is abnormal is not definitely known. Both fat and 
salt metabolism have been suspected. That the fat absorption in 
children with this condition differs very little from the normal was 
shown by experiments of Birk*t and L. F. Meyer.’ 

The importance of the fat metabolism for the tuberculous child 


brings up the question of the fat absorption from its intestinal tract. 


2. Czerny, A.: Die exudative Diathese, Jahrb. f. Kinderh., 1905, Ixi, 199; 
Exudative Diathese Skrofulose und Tuberkulose, Jahrb. f. Kinderh., 1909, Ixx, 
529; Erfahrungen tiber den Verlauf der Tuberkulose im Kindesalter, Arch. 
f. Kinderh., 1913, Ix, 242; Zur Kenntis der ecudativér Diathese, Monatschr. f. 
Kinderh., 1907, vi, 1; Ueber die Beziehung zwischen Mastung und scrofulésen 
Hautaffectionen, Monatschr. f. Kinderh., 1904, ii, 57. 

3. Finkelstein, H.: Ztschr. f. Kinderh., 1913, viii, 1. 

4. Birk, W.: Ueber den Magnesium-Umsatz des Sauglings, Jahrb. f. 
Kinderh., 1907, Ixvi, 300. 

5. Meyer, L. F.: Zur Kenntis des Mineral-Stoffwechsels im Sauglings-Alter, 
3iochem. Ztschr., 1908, xii, 422. 
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Talbot® in an interesting series of cases reported before this Section 
two years ago showed that in peritoneal tuberculosis, fat absorption 


was markedly diminished. 


This, he believes, is explained by blocking 


of the lymphatic channels leading from the intestinal tract by the 
inflammatory reaction to the tuberculous infection. Whether decreased 
power of fat absorption exists in other of the common forms of 
tuberculosis has (with the exception of a single case reported by 


Freund’) not been determined. 


particular phase. 


This study is concerned with this 


The amount of material presented is not large but was carefully 
selected with special reference to patients in definitely active stages 


of the disease. 
10 years. 


1.— RESULTS IN 


SERIES 


A, CHILDREN FED ON 


The ages of the children ranged between 2'% and 
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and glandular. 
and glandular. 
and glandular. 


bone anc 
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Pulmonary and peritoneal. 


It is an interesting coincidence that eleven out of the fifteen cases 
reported were distinctly of the exudative or scrofulous type, showing 
how frequently this condition and tuberculosis are associated. In 
several of the cases manifestations had existed since infancy; in 


others they had become particularly pronounced during the stay at 


the hospital. 





6. Talbot, Fritz B.: 


An exclusively fat-rich diet consisting of cream, milk, 


Tuberculosis of the Mesenteric Glands in Infants and 


Young Children, Its Effect on Absorption, Am. Jour. Dis. Cuuvp., July, 1912, 
xi, p. 49; Physiology and Pathology of the Digestion of Fat in Infancy, Am. 
Jour, Drs. Cuitp., March, 1911, p. 173. 


7. Freund, Walther: 


Physiologie und Pathologie des Fettstoffwechsels im 
Kindesalter, Ergebn. d. inn. Med. u. Kinderheilk., 1909, iii, 139. 
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butter and eggs with a small addition of carbohydrate, in the form 
of bread, was given in the larger series, A, consisting of fifteen cases 
and the same diet with larger addition of carbohydrate in the form 
of sugar, bread and vegetables given in a smaller series, B, con- 
sisting of five cases. The diet in each case was given for a period of 
several days. The fat determinations in both the food and the feces 
were carried out according to the methods described by Talbot and 
also one described by Folin and Wentworth.’ Both methods gave 
good results and seemed sufficiently accurate for a clinical study of 
this kind. 

The series of cases reported comprises all the common forms of 
tuberculosis and includes four cases with pulmonary involvement 
alone, four with pulmonary glandular involvement, three with pro- 
nounced glandular involvement only, three cases of bone tuberculosis, 
in one of which there was also marked glandular involvement and one 


TABLE 2.—Resutts 1n Series B, CHitpREN Fep oN Fat-RicHh DIET WITH THE 
ADDITION OF LARGE AMOUNTS OF CARBOHYDRATE (BUTTER, BREAD, MILK 
CEREALS, Eocs, VEGETABLES) 


Fat Intake Fat Excreted | Loss of Fat 
gm. gm. Per Cent. Type of Tuberculosis 





472.5 14.4 j Pulmonary. 
476.5 10.5 : Pulmonary. 
424.9 11.9 : 
474.3 45.9 | F Pulmonary, bone and 
glandular. 

393.8 20.5 y Pulmonary and peritoneal. 














in which there was pulmonary and suspected peritoneal involvement. 
The fat absorption is distinctly diminished only in the glandular type 
of tuberculosis. ‘The stools in three of the cases showed both macro- 
scopic and microscopic evidence of fat, considerably in excess of the 
normal. The same was shown by the quantitative determinations. 
In all the other forms of tuberculosis the fat absorption very nearly 
approached the normal. 

The one case suspected as peritoneal showed good fat absorption. 
Series B brought out the interesting fact that the fat absorption was 
if anything improved by the addition of certain amounts of carbo- 
hydrate to the diet. 

The results of so small a series of cases are probably not sufficient 
to warrant extensive conclusions. They do seem to show, however, 


8. Folin, O., and Wentworth, A. H.: A New Method for the Determina- 
tion of Fat and Fatty Acids in the Feces, Jour. Biol. Chem., 1909, vii, 421. 
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that fat absorption in most of the common forms of tuberculosis 
is practically normal and is likely to be diminished only in those cases 
in which there is extensive glandular and lymphatic involvement. 

If it were a question of fat absorption only, high fat feeding would 
not be contra-indicated in most forms of tuberculosis. 


To what extent scrofulous or exudative manifestations, apparently 
unfavorably influenced by fat-rich food, should influence the diet of 
the tuberculous child is a question which the individual case must 
determine. The presence of the exudative condition apparently does 
not influence fat absorption. 


Experimental and clinical evidence both seem to show that a diet 
which insures the largest amount of fat deposit in the tissue, with 
the least retention of water, is the one most beneficial to the tuber- 
culous child. 

CASE REPORTS 


Case 1.—Dorothy F., aged 10, schoolgirl. Admitted to the City Hospital 
Tuberculosis Pavilion in March. An outside physician had diagnosed pulmon- 
ary tuberculosis. She has not been well for some time and has had night 
sweats, afternoon rise of temperature, considerable cough and expectoration. 
Tubercle bacilli were found in the sputum. Her bowels are regular and not 
loose. The appetite is fair. She has been fed on fat-rich diet, especially cream, 
eggs and cocoa, on account of suspected lung trouble. Her father is living and 
well. The mother died four years ago of tuberculosis. Two brothers died of 
tuberculosis. She has had mumps, measles and pertussis two years ago and 
has not been well since the attack of pertussis. Some eczema was present dur- 
ing early childhood. 

Physical examination shows a fairly well-nourished child with flabby muscu- 
lar tone, dry skin, evidences of eczematous eruption back of the ears, and 
general glandular enlargement, especially of the cervical glands of the neck. 
The head is negative. The teeth are carious. There is some hypertrophy of 
the tonsils, also adenoid tissue. The chest is flat; the intercostal glands are 
slightly enlarged. Dulness is pronounced on the right side. Dry, crepitant 
rales are heard over that side and some over both lungs posteriorly. The 
abdominal walls are flabby. The liver is half an inch below the costal margin. 
The spleen is not palpable. No masses are felt in the abdomen. The extremi- 
ties are quite emaciated. All reflexes are present. The tuberculin reaction is 
very pronounced. 


Case 2.—Amanda B., aged 8 years. Admitted to the City Hospital Tubercu- 
losis Pavilion in February. The child was sent to the “fresh-air camp” two 
years ago with a diagnosis of incipient tuberculosis, one sister having just died 
of the disease. The patient has not been well since that time. She coughs a 
good deal and expectorates. Tubercle bacilli were found. There is afternoon 
rise of temperature. Anorexia is pronounced and she has not been gaining. 
Her father died of diphtheria. The mother is rheumatic and has a chronic 
cough. Two sisters died of tuberculosis within the last two years. The patient 
has had pertussis, diphtheria, measles, and scarlet fever. She has never had 
diarrhea and has been on a fat-rich diet, especially cocoa, eggs and cream, for 
the last two years. 

Physical examination shows an undernourished child with pronounced pallor. 
The color of the skin is sallow and the skin is dry and rough. There are some 
eczematous patches on the legs and dry crusting on the scalp. Glandular 
enlargement is general. The glands of the neck and inguinal region are especi- 
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ally large. The throat shows generai hypertrophy, both of the tonsils and of 
the tissue in the posterior pharyngeal wall. The chest is fairly well formed. 
There is some dulness over the left lower lobe posteriorly. Crepitant rales 
are heard throughout both lungs. The abdomen is not prominent. The liver 
and spleen are not palpable. No masses are felt in the abdomen. The extremi- 
ties are negative. The von Pirquet reaction is pronouncedly positive. 

Case 3.—Alexander B., aged 5. Admitted to the City Hospital Tuberculosis 
Pavilion in May. The complaint is a chronic cough with expectoration and 
night sweats. Tubercle bacilli had been found. The child has had measles 
with two attacks of pneumonia following and has not been well since then. 
He continually has slight hoarseness and afternoon rise of temperature. The 
father is living and well. The mother has tuberculosis of the larynx and pul- 
monary involvement. The child has had marked anorexia and is generally 
constipated. The diet, for some time, has consisted principally of fats, especi- 
ally milk, cream and eggs. 

Physical examination shows a frail, under-nourished child, with flabby 
muscular tone, a clear sallow skin and general glandular enlargement. The 
throat is negative, the chest flat. The resonance is fair. A few crepitant rales 
are heard over both lungs posteriorly; de la Camp’s area is dull. Large inter- 
costal glands are palpable. The heart is normal. The abdominal walls are 
flaccid. The liver and spleen are not palpable. Some large mesenteric glands 
are palpable. The extremities are much emaciated. The reflexes are sluggish. 
The von Pirquet reaction is very positive. 

Case 4.—Herbert B., aged 5. Admitted to the City Hospital Tuberculosis 
Pavilion in April with a diagnosis of pulmonary tuberculosis. There is some 
cough and expectoration. Bacilli were found in the sputum. The father and 
mother both have active open tuberculosis. Three brothers also are all tubercu- 
lous. The child had measles and pertussis and did not recover well. He is 
generally constipated and has afternoon rises of temperature. The appetite 
is fair. He spends the summer at the fresh-air camp and has for some time 
been fed fat-rich diet, that is, milk, eggs and cocoa. 

Physical examination shows a moderately well-nourished child, with flabby 
muscular tone. The skin is dry. He has had marked blepharitis marginalis. 
Different parts of the body show tendency to eczematous eruption. The 
cheeks are highly flushed. Glandular enlargement is general. The tonsils and 
pharyngeal tissues are hypertrophied. Eyes, ears and nose are negative. The 
chest is fairly well formed, has good expansion and fair resonance, except 
over de la Camp’s area. A few dry crepitant rales are heard over both lungs 
posteriorly. The heart is normal; the abdominal walls are soft; no masses or 
areas of tenderness are palpable. The extremities are somewhat emaciated, 
otherwise negative. Von Pirquet’s reaction is markedly positive. 

Cast 5.—Irene L., aged 7. Admitted to the City Hospital Tuberculosis 
Pavilion in May with a diagnosis of pulmonary and glandular tuberculosis. 
She has coughed for some time, expectorated, and is losing in weight. Tubercle 
bacilli were found in the sputum. She has afternoon temperatures. Her father 
is living and well. The mother died of tuberculosis. The child has had per- 
tussis. Adenoids and tonsils were removed a year ago. She was a pronounced 
mouth-breather and had eczematous eruptions, blepharitis marginalis, etc., all 
her life. She has no diarrhea, but is generally constipated. Her diet for the 
last two years has principally consisted of fats in the form of milk, cream and 
eggs. 

Physical examination shows a pale, under-nourished child, with eczematous 
eruptions on different portions of the body. Slight adenitis of the neck and 
very marked general glandular enlargement are present. Her eyes show ble- 
pharitis marginalis. The throat is negative. The chest is well formed; expan- 
sion on the right side is diminished, the vocal fremitus increased. There is 
some dulness on percussion over the right side. A few dry, crepitant rales 
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are heard over the right side in the clavicular space. The heart is normal; the 
abdominal walls are flaccid. The liver is below the costal margin. The spleen 
is not felt. Some large mesenteric glands are easily palpable. They are not 
tender. The extremities are negative. Von Pirquet’s test is markedly positive. 


Case 6.—Einar N., aged 3. Admitted to the tuberculosis pavilion in May 
with a diagnosis of pulmonary and glandular tuberculosis. He has been cough- 
ing for some time and is steadily losing in weight. Afternoon rises in tempera- 
ture and anorexia are constant symptoms. His mother died of tuberculosis a 
year ago. The child has had measles and mumps. He has always had marked 
seborrhea and some eczematous eruption. The bowels are regular. On account 
of the steady loss in weight the child has had a diet consisting largely of cream, 
eggs and cocoa in order to “build him up.” 

Physical examination shows a frail, under-nourished child. His color is fair. 
The skin is dry; seborrhea is marked; “scrofulous habitus” is exquisite. There 
is general glandular enlargement. The throat shows some hypertrophy of the 
tissues. The chest is flat. There are no definite areas of dulness except over 
de la Camp’s area. A few dry, crepitant rales are heard over both lungs pos- 
teriorly. The heart is normal. The abdominal walls are very soft. The liver 
and spleen are not felt. Large mesenteric glands are easily palpable. They 
are not tender. The extremities are very emaciated. Von Pirquet’s reaction 
is very positive. 

Case 7.—Pauline B., aged 9. Admitted to the tuberculosis pavilion in May 
with a diagnosis of pulmonary and possibly glandular tuberculosis. She had 
pneumonia two years ago, and measles and pertussis a year ago. She has 
coughed since then and has steadily been losing weight. Tubercle bacilli were 
found. Afternoon temperature rises are constantly present. The mother has 
active tuberculosis and three brothers are positively tuberculous. The child 
has frequently had skin eruptions and chronic blepharitis marginalis. She has 
never had diarrhea. The diet consists of food rich in fat. 

Physical examination shows a pale, under-nourished child with pronounced 
“phthisical habitus.” Her skin is clear. The glands of the neck are very large. 
Pronounced blepharitis marginalis is present. The throat is negative. Tonsils 
and adenoids were removed a year ago. The chest is rather flat. There is 
marked distention of the veins on the chest wall. The breathing is shallow. 
Some dulness, extending downward, is present in the left axilla. Dry, crepi- 
tant rales are heard over this area, also over both lungs posteriorly, and in 
the right apex. The heart is normal. The abdominal walls are soft. The 
liver and spleen are not felt. No masses are palpable. The extremities are 
very emaciated. All reflexes are sluggish. Von Pirquet reaction is markedly 
positive. 

Case 8.—John G., aged 6. Admitted to the tuberculosis pavilion in April 
with a diagnosis of pulmonary and glandular tuberculosis. He had measles 
eigheen months ago and has not been well since. He coughs a great deal, is 
losing in weight, sweats profusely at night and has afternoon rises of tempera- 
ture. His father died of tuberculosis three years ago; the mother is at Hope- 
well Hospital with active tuberculosis. A sister has active tuberculosis. The 
child has had marked blepharitis marginalis and eczematous eruptions for the 
past five years, and attacks of phlyctenular conjunctivitis for the past two 
years. He has had several broken-down glands. The bowels are generally 
regular. The child has been in fresh-air camps and hospitals most of the time 
for the past year and a half. He has principally a fat-rich diet. 

Physical examination shows a poorly-nourished child, with flabby muscular 
tone. The skin is dry, showing eczematous eruptions on different portions of 
the body and marked seborrhea. There are old scars of broken-down glands 
about the neck and under the left eye. General glandular enlargement is pro- 
nounced. Eyes show evidence of phlyctenular ulcers. The tonsils are hyper- 
trophied and adenoid tissue is pronounced. The chest is flat. Dulness extends 
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over both lungs posteriorly. Crepitant rales are heard on deep respiration, 
especially over the left side. The abdominal walls are soft; the liver and spleen 
not felt. No masses are palpable. The extremities are very emaciated. There 
are some scars on both legs from fistulous glands. The von Pirquet reaction 
is markedly positive. 

Case 9.—Jessie G., aged 2. Admitted to the tuberculosis pavilion in April 
with a diagnosis of glandular tuberculosis. She is the sister of Patient 8. 
There has been no definite, acute illness, but she has not been well since birth. 
Chronic bronchitis began after the first year and also suppurating glands in 
different parts of the body. She is not gaining and has been an inmate of 
fresh-air camps and hospitals for the past year. Her bowels are never loose. 
She has practically always been on a fat-rich diet. Marked crusta lactea is 
present, also eczematous eruptions on different portions of the body. Blepharitis 
marginalis is present. She has afternoon rises of temperature and gives a 
very positive von Pirquet reaction. 

Physical examination shows a pale, moderately well-nourished child. The 
skin is dry and there are some eczematous eruptions on the face and neck. 
Adenopathy is general. Scars of broken-down glands show on the neck and 
legs. The child is a mouth-breather. The tonsils are hypertrophied and there 
is much adenoid tissue. Her chest is well formed; the lungs are clear through- 
out. The heart is normal. The abdominal walls have good tone. The liver 
and spleen cannot be felt. Some small masses are palpable in the lower abdo- 
men. They are apparently enlarged mesenteric glands. The extremities are 
negative except for scars. Von Pirquet reaction is markedly positive. 

Case 10.—Philip St. J., aged 3%. Admitted to the tuberculosis pavilion dur- 
ing October of the last year with a diagnosis of glandular tuberculosis. He 
coughs a good deal, has afternoon rises of temperature and is losing weight. 
Several abscesses developed on the right side of the neck, also on the right 
cheek and both arms. His father is living and well. The mother died of 
tuberculosis, and one sister is tuberculous. The child has had no previous 
acute illness, but has had scrofulous manifestations, eczema, etc., since infancy. 
Since the child’s admission to the hospital the diet has consisted of mixed food 
with a liberal amount of fat. She is generally constipated. 

Physical examination shows a pale well-nourished child. The muscular 
tone is fair, the skin is dry and shows some seborrhea. There is pronounced 
general adenopathy, especially adenitis of the right side of the neck. Scars of 
healed fistulas are present. A large scar on the right cheek is the result of 
an ulcer. The throat is negative. The chest is well formed, the resonance over 
the right lung diminished. Crepitant rales are heard in the right apex anteriorly, 
and coarse, moist rales over both lungs posteriorly. The abdominal walls are 
soft, the liver and spleen not felt. No masses are palpable. The extremities 
show scars of recently healed ulcers on both ankles and both forearms. The 
von Pirquet reaction is markedly positive. 

Case 11.—Mary D., aged 3. Admitted to the tuberculosis pavilion in April 
with a diagnosis of glandular tuberculosis. For the past nine months she has 
had “cold” abscesses about the neck, face and on several extremities. The child 
has a chronic cough, afternoon rise of temperature and is losing in weight. 
The mother is at Hopewell Hospital with active, open tuberculosis. The child 
has had no previus acute illness but has always had pronounced exudative 
or scrofulous manifestations, phlyctenular ulcers, crusta lactea, etc. 

Physical examination shows an under-nourished child, with flabby muscular 
tone. The skin is dry and rough. Adenitis of the neck is pronounced. Scars 
of healed, broken-down glands show on the left side of the neck and face. 
Several scars show on the left leg and both arms. There is marked general 
adenopathy. The eyes show evidence of phlyctenular ulceration and blepharitis 
marginalis. The tonsils are markedly hypertrophied. The chest is well formed. 
A few rales are heard over both lungs posteriorly. Dulness is heard over 
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de la Camp’s area and over the base of the right lung, posteriorly. The abdomi- 
nal walls are soft; the liver and spleen not palpable. No definite masses are 
felt in the abdomen. Extremities show scars of healed fistulas. Von Pirquet 
reaction is markedly positive. 


Case 12.—Esther O., aged 10. Admitted to the tuberculosis pavilion with 
a diagnosis of bone tuberculosis. She developed lameness and pain in the left 
hip and knee shortly after her mother’s death from tuberculosis, five years ago. 
The symptoms increased in severity. Open, active tuberculosis manifested itself 
two years ago. Extensive glandular involvement developed with wasting and 
afternoon rise of temperature. The child passed the last two years mostly in 
fresh-air camps and hospitals and has had principally a fat-rich diet. She 
has never had diarrhea. She has had diphtheria and an attack of pneumonia 
three years ago, and has had “scrofulous” manifestations, blepharitis marginalis, 
phiyctenular ulcers, etc. 

Physical examination shows a fairly well-nourished child, with good muscu- 
lar tone. The skin is dry and shows some seborrhea. Pronounced cervical 
adenitis and general glandular enlargement are present. The eyes show phlyc- 
tenular ulcers on both conjunctivae and marked blepharitis marginalis. The 
chest is well formed. There are no definite areas of dulness. A few crepitant 
rales are heard over the lower lobe of the left lung. The heart is normal; the 
abdomen is firm. The liver and spleen are not palpable. No masses are felt 
in the abdomen. The left leg is markedly shortened and somewhat atrophied. 
The child limps decidedly. A scar of a fistulous opening shows below the hip- 
joint. The von Pirquet reaction is very positive. 


Case 13.—William R., aged 12. Admitted to the tuberculosis pavilion in 
April with a diagnosis of tuberculous hip-joint. The trouble began four years 
ago after a severe attack of measles. He also had a severe fall at that time 
and injured his left hip. Much pain developed subsequently in the hip-joint 
and knee. He is decidedly lame. The leg is shortened and somewhat atrophied. 
No fistulas are present. The child has daily rises of temperature, tires easily 
and has night sweats. One sister has been ill for some time with active tubercu- 
losis. For the last two months he has been on a mixed diet with liberal quan- 
tities of fats. His bowels are regular. 

Physical examination shows a fairly well-nourished child with flabby mus- 
cular tone. The skin is clear except for slight eczematous patches over the 
eyes. The glands are large, especially the cervical. A scar from a healed, 
broken-down gland is visible on the right side of the neck. The chest is flat 
and there are no areas of dulness. The lungs seem clear throughout. The 
heart is normal. The abdominal walls are soft; the liver and spleen are not 
felt. Numerous small masses, apparently mesenteric glands, are palpable, especi- 
ally in the lower part of the abdomen. His left leg shows limited motion, is 
shorter than the right and is somewhat atrophied. Pressure on the head of 
the femur causes pain. The von Pirquet reaction is markedly positive. 


Case 14.—Ralph B., aged 10. Admitted to the tuberculosis pavilion in 
March with a diagnosis of pulmonary, bone and glandular tuberculosis. The 
father, mother, paternal grandparents, and three brothers are all actively tuber- 
culous. The child had typhoid fever two years ago. Cough, expectoration, loss 
of weight and afternoon temperature date from that time. A year ago the 
child fell, injuring the left hip. Open bone tuberculosis developed shortly after- 
ward and is still active. The child has always had scrofulous or exudative 
manifestations. The past two years have been spent mostly in fresh-air camps 
and hospitals. On account of his “weak constitution” his food has always con- 
sisted principally of fat-rich food. The child often has attacks of diarrhea. 

Physical examination shows a pale under-nourished child, with flabby, muscu- 
lar tone. The skin is dry and eczematous eruptions show on different portions 
of the body. Cervical adenitis and general glandular enlargement is pronounced. 
Blepharitis marginalis is present in both eyes and a phlyctenular ulcer shows 
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on the left conjunctiva. Adenoid tissue is abundant and the tonsils are very 
large. The chest is flat and slightly deformed. There is a dulness over the left 
lower lobe. Bronchial breathing with dry, crepitant rales are heard at that point. 
Numerous crepitant rales are heard over both lungs posteriorly. The abdomi- 
nal walls are soft. The liver and spleen are not felt. Enlarged mesenteric 
glands are palpable in different parts of the abdomen. The left leg has limited 
motion. There is apparently no shortening or atrophy. A fistulous opening 
shows near the greater trochanter. The von Pirquet reaction is markedly 
positive. 

Case 15.—Mary S., aged 8. Admitted to the tuberculosis pavilion during 
November of the past year with a diagnosis of pulmonary and possibly peri- 
toneal tuberculosis. There is no history of tuberculosis in the family. The 
child has never been strong, has always coughed a great deal, and did not gain 
well. The abdominal symptoms developed last summer following an attack of 
diphtheria. She has had frequent attacks of pain with alternating constipa- 
tion or diarrhea. Blood is frequently passed in the stool. The abdomen is 
generally quite distended, partly due to gas and probably some fluid. The child 
is losing in weight. She has afternoon fever constantly. She has always had 
large quantities of cow’s milk. Since her stay in the hospital she has been 
put on a mixed diet. 

Physical examination shows a pale under-nourished child, with flabby muscu- 
lar tone. Her skin is pale and dry. There is general adenopathy. The throat 
is negative. The chest is somewhat barrel-shaped. Large intercostal glands 
are palpable. Dulness is present over de la Camp’s area. A few dry, crepitant 
rales are present over both lungs, posteriorly. The abdomen is very prominent; 
a tympanitic note is heard on percussion with some dulness in both flanks. 
There are no definite evidences of fluid. Large mesenteric glands are palpable 
in the lower quadrants of the abdomen. The liver and spleen are not felt. The 
extremities are very emaciated. ‘The von Pirquet reaction is markedly positive. 


The stools at the present time show no macroscopic or microscopic evidence 
of excess of fat. 


820 Donaldson Building. 





IN MEMORIAM THOMAS MORGAN ROTCH, CHARLES PICKER. 
ING PUTNAM, FREDERICK FORCHHEIMER 


THOMAS MORGAN ROTCH 


Rotch wrote in 1873, “The Emigration of the White Corpuscle in 
Inflammation,” an essay to which was awarded the first prize of the 
Boylston Medical Society for 1873; and in 1878, “Absence of Reso- 
nance in the Fifth Right Intercostal Space, Diagnostic of Pericardial 
Effusion,” for the Massachusetts Medical Society. 

The first impressed me as the work of a young man—he was born 
Dec. 9, 1849—given to study and scientific ambition; the second told 
of good observation and practical tact. That is why I invited him to 
act as secretary to the Pediatric Section of the American Medical 
Association which was to be founded. Never was a place accepted 
with more eagerness and filled with more capacity and success. 

The meeting of the American Medical Association of 1880 took 
place at Richmond, Va. In that year and at that place there was 
founded the Section on Diseases of Children which has existed these 
thirty-four years with increased vigor and usefulness. Twenty years 
previously a futile attempt had been made to establish such a section 
in the New York Academy of Medicine. <A second attempt was 
made in 1885, which has proved a success. This American Pediatric 
Society of yours has existed since 1888. You all know that pediatrics, 
since the second president, J. Lewis Smith, and Thomas M. Rotch, 


the third, has evolved into a powerful and vigorous body, nor are you 
unacquainted with the great influence Dr. Thomas M. Rotch has 
wielded in the development and fertility of pediatrics in American 


Medicine, which had to overcome more obstacles in this country of 
ours than in any country on the globe with the exception of Great 
Britain. Reactionary powers, such as antivivisectionism, antivaccina- 
tionism, sectarianism, and the enemies of autopsies, together with the 
lack of thoughtfulness and of perfect and uniform education in pro- 
fessional and well-to-do circles, such as those of clergymen, lawyers 
and legislators, have combined to cripple or obstruct the science and 
art of medicine in the United States. 

After his return in 1876 from Europe where he studied in Berlin, 
Vienna and Heidelberg, he practiced in Boston, always with a view to 
the welfare of children and the teaching of their physiology and dis- 
eases. The pediatric department of Harvard University owes him 


* Delivered in the meeting of the American Pediatric Society, Stockbridge, 
Mass., May, 1914. 
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everything. That university was almost the first in America to 
establish a special chair for pediatrics as the proper reward for his 
incessant labors in that branch of medicine. It has happened in con- 
nection with that fact, and it is characteristic of his modesty, that 
Rotch asserted that the administration of Harvard was induced to 
raise that chair to full professorship only by the appreciative mention 
in the introduction to the first volume of Keating’s Cyclopedia of 
Pediatrics, of pediatric work and the necessity of establishing greater 
facilities for the study of the diseases of the young. 

In this movement, Harvard was preceded by one medical school 
only. That was a small “New York Medical College” of East Thir- 
teenth Street, New York. Its reorganization in 1860 included a 
regular professorship for the diseases of children, and created the first 
regular general bedside instruction under its own roof. Both of these 
advancements died (but should not be forgotten in the history of 
American medical education) when the school had to be closed in the 
last year of the Civil War. 

The Archives of Pediatrics of 1887 and the medical publications of 
the Harvard Medical School of the same year contained a paper of 
Rotch on “The Artificial Feeding of Infants.” One on “Breast Milk” 
was published in 1890, a “Presidential Address” in 1891. They were 
followed by a paper on milk laboratories in 1893, on substitute feed- 
ing in 1896, on modified milk in 1897, on the history of percentage 
feeding, another on pasteurization of milk for public sale, a third one 
on Roentgen ray in 1907. Meanwhile, since 1896, he published suc- 


’ 


cessive editions of his large book which he called ‘Pediatrics.’ 

His labor was not limited to the study of diet. He wrote on 
acute exanthems in 1897, on the perforation of the stomach in an 
infant 7 weeks old, in 1899, on rachischisis in 1900, on infantile scor- 
butus, on the study of pediatrics, on tuberculous peritonitis in 1903, 


on diarrhea in 1904, on gonorrhea and syphilis in 1907. 

Nor was he working alone; his endeavor was often to have others, 
usually young men, cooperate with him. He published with Cushing, 
decapsulation of both kidneys; with Dunn, pulmonary or osteoar- 
thropathy ; with Floyd, opsonic index and tuberculin test ; with George, 
normal living anatomy, and osteomyelitis; with Holt, nomenclature 
of diseases of the gastro-enteric tract; with Ladd, pernicious anemia ; 
with Low, blood cultures; with Murphy, gastro-enteric obstruction. 

Dr. Rotch’s labors and activities were so many and so successful 
as to render his positions and places of honor and responsibility insig- 
nificant. He was one of those who are counted by what they do and 
not by what people say of them. Still his honors were many and 
more than what J. McKeen Cattell enumerates in his “American Men 
of Science.” The following lines refer to Rotch: 
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A.B., Harvard, 1870; professor pediatrics, Harvard, 1893; con- 
sulting physician Boston City Hospital; visiting physician Children’s 
Hospital; medical director Infant Hospital; consulting physician 
Infant Hospital, London, Eng.; Fellow of the Association of Ameri- 
can Physicians, of the American Pediatric Society (once its presi- 
dent), American Medical Association, Massachusetts Medical Society, 
Suffold District Medical Society (once its president). Let this, how- 
ever, suffice. 

Dr. Rotch is one of the men whose greatness is won by hard work 
in a limited sphere. He appreciated the boundary lines restricting 
everybody, but he felt from the beginning of his career the necessity 
of constructive work. That is why a large-number of his papers 
are dedicated to the subjects of infant feeding, and particularly per- 
centage feeding. His call to present to the British Medical Associa- 
tion the methods of what was considered the American method of 
infant feeding was the first proof of the impression his personality 
and searching had made far and wide, and the foundation, in London, 
of a milk laboratory like that established by Rotch in Boston. It is 
well known to you all that the first Boston Laboratory was not 
installed in America until Rotch had proved to the profession in New 
York and other cities the desirability, or rather indispensibility, of 
clean milk of high-grade for infant feeding. That example became 
the teacher both of the profession and the public, aye, even the trade, 
whose interest is believed by many to be best served by the selling of 
the worst possible article for the highest possible price, and whose 
virtues are often considered commensurate with the dangers or fears 
of punitive measures. Nobody knew that better than Rotch; that is 
why he never failed in his suspecting watchfulness in connection with 
milk laboratories. 

I now quote a line from Dr. Dunn’s review in the Boston Medical 
and Surgical Journal: 

“For the last twenty years Professor Rotch was much interested 
in developing the work of the Infant Hospital, the first hospital in this 
country to admit patients restricted to the first two years of life.” 

This is only part of the initiative work of Dr. Rotch. It must be 
left to those who are intimate with his daily life and exertions to 
record in appropriate terms and with sufficient energy the great merits 
of Rotch in connection with his searching and working in the two 
large hospitals he controlled. Now the number of constructive physi- 
cians in this country is not large. Not one of them should be buried 
in silence; least of them a man who has genuine and permanent 
merits. These were his vast knowledge, enthusiastic industry, clear 
and logical expression and other gifts of a great clinical teacher. 
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These gifts were increasingly developed with every year of his teach- 
ing life. The disproportioned chapters of his great “Pediatrics” were 
improved from edition to edition. The first of them, to a large 
extent, indeed, one-fourth of the book, was filled with the feeding of 
infants. Gradually it became a hand-book of greater usefulness and 
proper proportions. With years and learning, guided by his watchful 
brain and warm heart, he became more statesmanlike in his views and 
researches. His big book, “The Living Anatomy and Pathology of 
Early Life as Shown by the Roentgen Method,” was pervaded by a 
humane and humanistic study of the growing child. He gave a dis- 
tinct discrimination between the actual and chronological age of the 
growing child, insisting on the cautious examination of a child wish- 
ing or compelled to enter on manual labor, according to the anatomic 
development of the body as exhibited by his osseous growth. Rotch 
worked assiduously and successfully for years, giving credit to writers 
who had worked in the same direction. It is exactly that class of 
research and that class of students that will prove the blessing of the 
cooperation of science, sociology and conscientiousness. 

It is quite possible that Rotch will be mostly remembered by the 
permanent influence his hospitals will exert on the health of thousands 
of patients, and on the ever-living schooling which students and 
doctors will derive from his creations. This influence I estimate much 
higher than the immediate good done to the sick. This value to the 
profession is greater than that which would accrue from similar work 


performed by men equally gifted or more personally ambitious. Dr. 


Rotch was a general practitioner, a great searcher, and to all his 
work he added the outflow of his kind and humane heart and the 
appreciation of the fact that only a good man can be a great and good 
doctor. That is what Hippocrates meant when he said that where 
there is love of our calling there is love of mankind, or Nothnagel 
when he said before closing his eyes: “Only a good man will be a 
good doctor.” That is what Rotch did. Though being given to 
accurate research he never severed it from the dictates of conscience 
and humanity. No medical man who does research work alone, lab- 
oratory work on dead tissue alone, will ever rival in his results, the 
warm-hearted person who studies the soul of the patient who is 
under observation, and estimates the innermost folds of a man’s heart 
who clamors for relief. The human suffering body is to a man like 
Rotch much more than his physiologic make-up. 

There is still more to Rotch’s credit. There are those who dis- 
agreed with him in regard to his theories and teaching on the feeding 
of babies. Those here and outside who find fault with him should 
not forget what they inherited from him before he died. Our inheri- 
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tance is the impressive teaching of the necessity of studying the 
infant and child. He belongs to the few who studied and taught 
pediatrics because they could not help it. No distress of his own, 
stoutly borne because fate brought it, made him shirk or interrupt 
the hard work required to accomplish his beneficial ends. Let nobody 
forget that it was he amongst a few who in America raised pedi- 
atrics to the rank of a genuine science and humane practice. I wish 
my American colleagues would soon appreciate the fact that the 
young men you send to certain European centers to learn medical 
science and morals, find their goal more often after their return, 
when they meet the good and great men represented in this and other 
scientific bodies. 
A. JAcosi. 


CHARLES PICKERING PUTNAM 

Dr. Charles Pickering Putnam, for many years a member of this 
Society and its president in 1909, died April 23 last, in his seventieth 
year. He was one of a family of physicians, his father having been 
Dr. Charles Gideon Putnam, and his grandfather, Dr. James Jackson. 
He graduated from Harvard College in 1865 and from the Harvard 
Medical School in 1869. After studying for a time in Germany, he 
began the practice of his profession in Boston in 1871. He was 
a general practitioner, but for many years made a specialty of pedi- 
atrics. He was a lecturer on Diseases of Children at the Harvard 
Medical School from 1873-1875, and a clinical instructor in the same 
subject until 1880. At this time he also did some excellent pioneer 
work in orthopedics. 

He served the Boston Dispensary as district physician from 1871 
to 1873, and as orthopedic surgeon from 1873 to 1876. He became 
physician to the Massachusetts Infant Asylum in 1875, and was also 
president of its board of trustees from 1898 to 1910. He was chiefly 
instrumental in the development of the boarding-out system estab- 
lished by this hospital many years ago. 

Dr. Putnam was from the very beginning of his career the leader 
in Boston in charitable and social work connected with children. He 
was one of the founders, in 1873, of the Boston Society for the 
Relief of Destitute Mothers and Infants, which was a pioneer in 
establishing the policy of keeping mother and child together. He 
was president of this society from 1904 until his death. He was one 
of those who, in 1879, took part in the movement for establishing 
the Associated Charities of Boston, the second charity organization 
society in this country. He always took a very active part in its 
work, and was its president since 1907. 
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Dr. Putnam took a leading part for many years in all the move- 
ments for the care of the poor and of the neglected and delinquent 
children of Boston. He held many public positions, among the most 
important of which was that of chairman of the Board of Children’s 
Institutions, from 1902 to 1911. His work was never properly appre- 
ciated and he was frequently misjudged, largely because the public 
and the politicians were unable to understand the absolute honesty 
of the man and to realize that he was always working for the good 
of the community and not for his own advantage or preferment. 

He was one of the incorporators of the Boston Medical Library, 
in 1875, and served on important committees of this institution until 
his death. He helped to organize and carry on the Directory for 
Nurses established by this institution and at the time of his death 
was in charge of it. This was the first directory for nurses estab- 
lished in Boston. 

He was a tireless worker, and a remarkable organizer. He had, 
in addition, the unusual faculty of interesting others and of making 
them work as hard as he did himself. 

He was the ideal family physician, beloved by all his patients. 
No one can ever quite fill his place for them. No one man can take 
his place in the community and in public work. It will take many 
men to do that. 

Joun Lovett Morse, 
CHARLES HUNTER DUNN. 


FREDERICK FORCHHEIMER 


“And so he dwelt among men, physician and sage. He served 
them, loving them, healing them, sick or maimed.” 

Truly this was a life of loving service; and surely there came 
the reward: he was the beloved physician. 

Frederick Forchheimer was a man of unusual attainments, and of 
noteworthy achievements. A great clinician with all that it implies, 
a profound scholar, a wise teacher, he was; and with it all a man 
of wondrous charm. He had to a most uncommon degree the quality 
of personal magnetism which drew to him countless friends and held 
them fast. To know him well was to love him; and to have his 
affection was to have that which made its possessor proud. His was 
a busy life, and yet there was always time for kindness—in thought 
and deed—for those who needed him. 

He was one of the rare souls who found his greatest pleasure in 
the happiness he could bring to others. 

An eminently successful practitioner, he remained always an 
idealist in medicine. 
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His influence in the lay world was tremendous—and always for 
good. His position in the profession was that of earnest student, 
of painstaking teacher, of wise counselor to whom all might turn 
for aid. 

One of the founders of this Society, one of the pioneer teachers 
of pediatrics in this country, he retained always his special interest in 
this branch of his work. His was the broad outlook, and his the 
comprehensive grasp. The exactions of an arduous practice left him 
little time for purely research work in the later years of his life, but 
his interest in scientific medicine was ever keen, his knowledge of 
its attainments always sure. 

To the medical world at large Frederick Forchheimer was known 
and favorably known, by his books. 

To the multitude to whom he gave his medical skill, ever unstint- 
ingly, ever unselfishly, he came as a carrier of cheer and helpfulness. 

And to those—and they are many—who were privileged to call 
him friend, he was an ever-present inspiration. The rewards of his 
well-spent life were many. Not the least of them was the love that 
came to him from all who knew him. 





B. K. RACHForRD, 
C. G. JENNINGS, 
ALFRED FRIEDLANDER. 
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New York State Jour. Med., July, 1914. 
Diphtheria Bacilli, Two “Atoxic” Strains of —H. R. Brown and T. Smith. ; 

Jour. Med. Research, July, 1914. 
Diphtheria, Intramuscular Injections of Antitoxin in Treatment of.—J. D. is 
Rolleston and C. MacLeod. 

; 

; 










Brit. Jour. Child. Dis., July, 1914. 
Diphtheria of the Gums, Peculiar Form of, in Two Infants.—Z. v. Bokay. 
Ztschr. f. Kinderh., June, 1914. 
Membranous Croup, Pneumonia Simulating.—J. Comby. 
Arch. de méd. d. enf., June, 1914, xvii, No. 6. 
Meningitis, Case of Chronic Primary Pneumococcal.—C. Kerr. 
Edinburgh Med. Jour., July, 1914. 
Poliomyelitis, Acute Cases of, Celluloid Splints in Treatment of. —F. E. Batten. 
Lancet, London, July 25, 1914. 
Scarlet Fever and Scarlatinal Uremia, Meningeal Symptoms in—P. Mauriac i 
and P. Philip. | 
Jour. de. méd. de Bordeaux, 1914, Ixxxv, Nos. 26-28. 
Scarlet Fever, Effect of Human Serum in, Not Due to Lipoids.—W. Schultz. q 
Deutsch. Arch. f. klin. Med., 1914, exv, Nos. 5-6. (i 
Scarlet Fever, Treatment of —H. C. Becker, New York Med. Jour., Aug. 1, . 

























1914. 
Schick Reaction and Its Practical Applications—W. H. Park, A. Zingher and { i, 
H. M. Serota. {; 
Arch. Pediat., July, 1914. : 
Small-Pox, Chicken-Pox and Vaccinia, Organism of.—H. Greeley. 1a 
Med. Rec. New York, Aug. 1, 1914. iw 
Typhoid in Early Life—J. P. C. Griffith. tii 
New York Med. Jour., Aug. 1, 1914. . 7 





Whooping-Cough, Epidemiology of—H. D. King. 
New Orleans Med. and Surg. Jour., June, 1914. 
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TUBERCULOSIS AND SYPHILIS 


Syphilis, Hereditary, Salvarsan and Neosalvarsan in Treatment of.—J. L. 
Bunch. 
Brit. Jour. Child. Dis., July, 1914. 
Thrombosis, Mesenteric, Originating from Caseating Tuberculous Gland in 
Youth.—H. L. Murray. 
Brit. Jour. Child. Dis., July, 1914. 
Tuberculosis Class, Children’s, at Sanatorium.—M. Solis-Cohen. 
Arch. Pediat., July, 1914. 
Tuberculosis in Children—E. Carling. 
Brit. Jour. Tuberc., July, 1914. 
Tuberculosis in Children, Mixed Viruses in—A. DeBesche. 
Norsk Mag. f. Laegevidensk., July, 1914. 


GASTRO-INTESTINAL SYSTEM 


Diarrhea, Cases of, Treated with Culture of Bacillus Bulgaricus—C. W. Berry. 
Arch. Pediat., July, 1914. 
Diarrheas, Summer, of Children, Treatment of —F. M. Crandall. 
New York Med. Jour., July 11, 1914. 
Diarrheas, Summer.—I. D. Steinhardt. 
Boston Med. and Surg. Jour., Aug. 6, 1914. 
Enteritis and Hemiplegia, Acute, in Two Infants.—Carretier. 
Arch. de. méd. d. enf., June, 1914, xvii, No. 6. 
Enteritis in the New-Born in Connection with General Infection Through the 
Intestines.—V. Joukovsky. 
Russk. Vrach, 1914, xiii, No. 12. 
Hernia, Left Duodenal, in Child, Case of —F. C. Pybus. 
Brit. Med. Jour., July 4, 1914. 
Peritonitis, Streptococcus, in Small Children.—H. Schwers. 
Arch de méd. d. enf., June, 1914, xvii, No. 6. 
Stomach, Infant’s, Concentration of Hydrogen Ions in the Contents of—A. 
Schackwitz. 
Monatschr. f. Kinderh., 1914, xiii. 
Vomiting in Children and Its Causes.—H. Zade. 
Arch. f. Kinderh., 1914, Ixiii, Nos. 1-2. 
Vomiting, Incessant, in Infants and Athrepsia, Sugar in Large Doses in Treat- 
ment of.—P. Nobecourt. 
Arch. de méd. d. enf., May, 1914. 
Whey, Effect of, on the Epithelium, etc., of the Intestines—E. Moro, H. Hahn, 
Hayashi, L. Klocman, B. Freudenberg and G. Schofman. 
Jahrb. f. Kinderh., June, 1914, Ixxix, No. 6. 


RESPIRATORY SYSTEM 


Bronchitis, Recurrent Sibilant, Treatment of—B. K. Rachford. 
Arch. Pediat., July, 1914. 

Dulness over the Sound Apex in Children.—F. Mielke. 
Berl. klin. Wehnschr., June 29, 1914. 

Empyema in Children—H. G. M. Dunlop. 
Edinburgh Med. Jour., July, 1914. 

Respiratory Exchange of Infants—F. G. Benedict and F. B. Talbot. 
Am. Jour. Dis. Cup. July, 1914. 


BLOOD AND CIRCULATORY SYSTEM 


Anemia in Rachitic Twins.—E. Lenoble. 
Arch. d. mal. du coeur, July, 1914, vii, No. 7. 
Anemia, Pernicious, in Children—M. Kusunoki. 


Cor.-Bl. f. schweiz. Aerzte, July 4, 1914. 
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Anemia, Simple, in Young Children, Diagnosis and Treatment of—M. Maillet. 
Presse méd., 1914, xxii, Nos. 55-56. 

Eosinophilia in Chorea.—S. S. Leopold. 
New York Med. Jour., Aug. 1, 1914. 

Splenic Enlargement in Infancy and Childhood.—C. V. Weller. 
Arch. Pediat., July, 1914. 


NERVOUS SYSTEM 


Ataxia in Children, Cerebellar—J. Comby and A. D’Espine. 
Arch. de méd. d. enf., May, 1914. 

Feeble-Minded in Maine, State Care and Training of—C. J. Hedin. 
Maine Med. Assn. Jour., June, 1914. 

Spasmophilia—E. Freudenberg and L. Klocman. 

, Jahrb. f .Kinderh., June, 1914, Ixxix, No. 6. 

Spasmophilia in Infants, Treatment of.—Bernheim-Karrer. 
Monatschr. f. Kinderh., 1914, xiii. 

Still’s Disease and Arthritis Deformans.—J. B. Manning and F. J. Fassett. 
Arch. Pediat., June, 1914. 

Tetany, Changes in Respiration Curve Under Electric Tests as Aid in Diag- 

nosis of Latent Tetany.—M. Masslow. 

Monatschr. f. Kinderh., 1914, xiii. 


GENITO-URINARY SYSTEM 


Glomerular and Arterial Lesion Produced in Rabbit’s Kidneys by Diphtheria 
Toxin.—C. Frothingham, Jr. 
Jour. Med. Research, July, 1914. 
Gonorrhea, Spasmodic, in Girl of 2%; Recovery Under Immobilization of 
Joints—H. Schwers. 
Arch de méd. d. enf., May, 1914. 
Hernia of Uterus, Vagina, and Fallopian Tubes in Boy.—L. R. Braithwaite 
and W. Craig. 
Brit. Med. Jour., July 25, 1914. 
Nephritis, Acute, in Infants.——F. Frank. 
Arch. f. Kinderh., 1914, Ixiii, Nos. 3-4. 
Urinary Apparatus, Deformity of —K. Motzfeld. 
Norsk Mag. f. Laegevidensk., July, 1914. 
Urine During the First Few Days of Life—T. Franz and A. vy. Reuss. 
Ztschr. f. Kinderh., June, 1914. 
Vesicovaginal Fistula in Child Eight Years Old; Spontaneous Cure Following 
Removal of Hairpin.—I. C. Rubin. 
Am. Jour. Obst., June, 1914. 
Vulvoginitis in Children, Vaccine Therapy of—J. Comby and Condat. 
Arch. de méd. d. enf., June, 1914, xvii, No. 6. 


OSSEOUS SYSTEM 


Osteochondritis, Deforming Juvenile—Brandes. 
Med. Klin., July 12, 1914. 


SKIN AND APPENDAGES 


Eczema in Infancy and Childhood, Causes and Treatment of—R. G. Freeman. 
New York State Jour. Med., July, 1914. 
Skin Lesions, Tuberculosis or Inherited Syphilis Responsible for?—W. 
Holland. 
Norsk Mag. f. Laegevidensk, July, 1914. 
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EYE, EAR, NOSE AND THROAT 


Bronchoscope, Use of, in Direct Examination of Larynx, Trachea, Bronchi 
and Esophagus.—P. Schoonmaker. 
Laryngoscope, July, 1914. 
Deaf Child and His Education.—G. C. Burton. 
Cleveland Med. Jour., July, 1914. 
Ear, Economic Importance of Diseases of, in School Children.—J. E. Sheppard. 
New York State Jour. Med., July, 1914. 
Eyeballs, Absence of. Unusual Case of Congenital Defect—M. Strong. 
Am. Jour. Obst., June, 1914. 


SURGERY AND ORTHOPEDICS 


Club-Foot in Children, Forcible Correction of, over Padded Segment of Broom- 
Stick.—A. Nussbaum. 
Zentralbl. f. Chir., July 18, 1914. 


MISCELLANEOUS 


Children’s Diseases, Work on—H. Thursfield. 
Practitioner, London, July, 1914. 

Infant Welfare Work, Organized Cooperation in.—G. Smith. 
Arch. Pediat., June, 1914. 

Scapular Muscles, Spasmodic Contraction of —M. N. Wilbouchewitch. 
Arch. de méd. d. enf., May, 1914. 





